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Legal Notification 

 
This report was prepared by EXP Services Inc. for the account of SLK Limited Partnership. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, 
are the responsibility of such third parties.  EXP Services Inc. accepts no responsibility for damages, if any, 
suffered by any third party as a result of decisions made or actions based on this project. 
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1 Introduction 

1.1 Site Description and Proposed Development 

SLK Limited Partnership retained EXP Services Inc. (EXP) to undertake a site servicing and stormwater 
management study in support of a zoning by-law amendment and plan of subdivision application for a 
proposed development at 1158 Old Second Line Road in the City of Ottawa. The property is situated on 
Second Line Road, 270m south of Old Carp Road as shown on Figure A1 in Appendix A.   

The existing property consists of two (2) parcels. The northern parcel (PIN 045261418) consists of Parts 1 
& 2 on Plan 4R-26462, whereas the southern parcel (PIN  045260207) consists of Parts 1 & 2 on Plan 5R-
1175 and Part 1 on Plan 5R-8154.  The two parcels combine for a total of 1.229 hectares, of which, a 0.029-
hectare portion along Second Line Road will be reserved for a 3.0m road widening.  The total site area 
being developed will be 1.20 hectares. 

The development is comprised of one hundred (100) 3.5 storey stacked units. The 1.20-hectare 
development being proposed by SLK Limited Partnership will consist of seven (7) 3.5 storey stacked unit 
blocks ranging from 10 to 14 units each,  a private roadway with adjacent parking stalls and a shared 
amenity space.  The proposed site is bounded to the south and north by Phases 11 & 12D of the Morgan’s 
Grant Development respectively, to the west by Old Second Line Road, and east by City of Ottawa owned 
land which is subject to an easement in favor of Hydro One. 

A private roadway is proposed with one connection onto Old Second Line Road. All utilities will be located 
within the common roadway block. Sanitary and storm sewers and water infrastructure will require an 11m 
easement extending north from the site to Goward Drive and a 6m easement southerly to Whernside 
Terrace is required for a second watermain connection.   

This report will discuss the adequacy of the adjacent municipal storm sewers, sanitary sewers and 
watermains to convey the storm runoff, sewage flows and provide the water demands that will result from 
the proposed development.  It will identify any sanitary, storm or watermain servicing requirements, and 
provide a design brief for submission, along with the engineering drawings, for City of Ottawa approval. 

1.2 Background Documents  

Various design guidelines were referred to in preparing the current report including: 

• Sewer Design Guidelines, Second Edition, Document SDG002, October 2012, City of Ottawa including: 

• Technical Bulletin ISDTB-2012-4 (20 June 2012) 

• Technical Bulletin ISDTB-2014-01 (05 February 2014) 

• Technical Bulletin PIEDTB-2016-01 (September 6, 2016) 

• Technical Bulletin ISDTB-2018-01 (21 March 2018) 

• Technical Bulletin ISDTB-2018-04 (27 June 2018) 

• Ottawa Design Guidelines – Water Distribution, July 2010 (WDG001), including: 

• Technical Bulletin ISDTB-2014-02 (27 May 2014) 

• Technical Bulletin ISTB-2018-02 (21 March 2018) 
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• Technical Bulletin ISTB-2021-03 (18th August 2021) 

• Ontario Ministry of Transportation (MTO) Drainage Manual, 1995-1997 

• Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and 
Climate Change, March 2003 (SMPDM) 

• Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate 
Change, 2008 (GDWS) 

• Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 2020 

• Ontario Building Code 2012, Ministry of Municipal Affairs and Housing. 

As the proposed site is within the Morgan’s Grant Development, various Master Servicing and Stormwater 
Management Reports were reviewed in preparation of this report.  The following reports, which were 
provided by City staff, are identified below: 

• Master Servicing Study for the Morgan’s; Grant Subdivision. J.L. Richards & Associates Limited, 
February 2001. City Report No: R-2168. 

• Morgan’s Grant Subdivision, Phase 12D Stormwater Management Report, J.L. Richards & Associates 
Limited, Sept 22, 2005. City Report No: R-1591-B. 

• Morgan’s Grant, Phase 12D Subdivision, Stormwater Site Management Plan, J.L. Richards & 
Associates Limited, August 2005. City Report No: R-1591-A. 

The first document above provides the sanitary and storm sewer designs for Phases 1 – 9 of Morgan’s 
Grant along with lands west of the Hydro Corridor and east of Old Second Line Road.  This Master Servicing 
Study also makes an allowance for sanitary flows from Phases 12A-12D, which includes the proposed 1.2-
hectare property at 1158 Second Line Road.   

The second and third document noted above, provide stormwater design information specifically for the 
latest Phase of Morgan’s Grant (Phase 12D), however the documents include background information for 
all Phase 12 stages (12A – 12D), since the entire Phase 12 area is serviced by a downstream stormwater 
management facility. 

Additional information on the sanitary, storm and water system designs taken from each noted report, is 
provided in subsequent sections of this report. 

1.3 Existing Infrastructure  

The current 1.2-hectare site contains a single-family home that is serviced by a groundwater well and a 
septic tank and tile field bed.  The septic tank and tile field is located between the building and Second Line 
Road, and a drilled well is located behind the home.  The site is almost entirely sloped towards the hydro 
corridor; however, with a small percentage of the site sloped to Second Line Road.  Runoff to Second Line 
Road is collected and conveyed in the existing roadside ditch. 

There are no available municipal services located within Second Line Road (except for a 300mm sewage 
forcemain servicing Carp). As the site topography slopes easterly to the Hydro corridor with an almost ±4m 
grade change, the services will be required to connect to the municipal sanitary, storm and water 
infrastructure within Goward Drive.  In addition, a second watermain connection within Whernside Terrace 
is necessary.  Additional information on the water supply requirements is provided later in this report. 



EXP Services Inc. 
SLK Limited Partnership 

1158 Old Second Line Road 
OTT-00245003-A1 

June 12, 2023 

3 

An 11.0m wide easement from the site to Goward Drive will be required for the proposed 200mm sanitary 
sewer, 450mm storm sewer and 200mm watermain.  The second 6.0-metre-wide easement extending 
south towards Whernside Terrace will be necessary for a 200mm watermain. These easements are in 
accordance with 3.3.1.2 of the City of Ottawa Sewer Design Guidelines, and 3.3.1.2 of the City of Ottawa 
Water Distribution Design Guidelines. 

1.4 Consultation and Permits 

Consultation meetings were held between SLK Limited Partnership and the City of Ottawa prior to design 
commencement.  These meetings outlined the submission requirements and provided information to assist 
with the development proposal. 

The storm and sanitary sewers will require Environmental Compliance Approvals (ECA’s), filed through a 
direct submission with the MECP.  The following summarizes the anticipated Environment Compliance 
Approvals (ECA’s) required by the Ministry of Conservation and Parks (MECP), formerly the Ministry of the 
Environment and Climate Change (MOECC): 

• Municipal and Private Sewage Works for Sanitary and Storm Sewers. 

• Municipal and Private Sewage Works for the establishment of the Stormwater Management 
Works (SWM) which will include the onsite flow control methods and associated stormwater 
detention. 

Prior to completion of the ECA application, City signoff on the infrastructure design will be necessary. 

The proposed site is located within the Mississippi Valley Conservation Authority (MVCA) jurisdiction, 
therefore signoff from the MVCA will be required prior to subdivision and ECA approval.  As the proposed 
site is located within the catchment area tributary to the Morgan’s grant SWM Facility (City SWMF-1227), 
no additional onsite quality control requirements are expected.   

2 Geotechnical Considerations 

A geotechnical investigation was completed by EXP Services Inc, on April 12, 2018, and was prepared to 
establish the subsurface and groundwater conditions onsite, and to provide and discuss excavation, 
dewatering, and backfilling requirements.  It also provides grade-raise, pavement and foundation design 
requirements.    

In general, the site is treed and contains 150mm to 300mm of topsoil overlaid with sandy silt and silty sand.  
Below the ground surface, rock refusal depth varied between 0.3m to 1.7m, based on eleven (11) test pits 
and boreholes. 

A maximum grade raise requirement of 2.0m was established for the site. 

An additional geotechnical investigation was completed on January 2020, following the tree clearing to 
establish additional rock elevations with the site. This information has been added to the engineering 
drawings. The additional test pit investigation was completed to provide additional information on the depth 
to rock. An Additional Test Pit Investigation letter dated March 20, 2020, was prepared for the additional 
thirty-four (34) test pits excavated onsite.  A June 9, 2023, letter confirmed these two reports remain valid 
for the proposed development.   
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3 Watermain Servicing 

3.1 Methodology 

The water distribution system proposed for this development is designed in accordance with the City of 
Ottawa Design Guidelines (July 2010).  The following steps indicate the basic methodology that was used 
in the hydraulic analysis: 

• A water distribution model was created by adding junction nodes at intersections and creating 
watermains between the junctions. 

• For each junction node the water demand was determined based on the number of contributing homes 
and the corresponding population. 

• The water consumption rates were calculated for the maximum day and maximum hour conditions. 

• Hydraulic boundary conditions were set from the information obtained from the City of Ottawa. 

• The required fire flow was determined, and 

• The proposed water distribution model was simulated in and the results compared with the City of 
Ottawa criteria. 

3.2 Design Criteria 

A summary of design parameters used in the water distribution model were taken from Section 4.0 of the 
City’s Guidelines, and are as follows: 

• Population Density (2-bedroom apartment)  2.1 person/unit 

• Average daily water consumption (Residential)  280 L/cap/day 

• Maximum Day Factor (2.5 x Avg. Day)  

• Maximum Hour Factor (2.2 x Max. Day) 

• C factor (200 mm – 300 mm) 110 

• Minimum Allowable Pressure  275 kPa (40 psi) 

• Maximum Allowable Pressure 690 kPa (100 psi) 

• Minimum Static Pressure (Under Fire Flow Conditions)  140 kPa (20 psi) 

3.3 Water Demands 

The domestic water demands are estimated below, utilizing parameters from the SDG002 and the GDWS.   
The following summarizes the parameters used.  

Population: 

• 100 - 2 Bedroom Apartment x 2.1 person/unit = 210 persons 

• Average daily water consumption  = 280 L/person/day 
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• Maximum Day Factor  = 2.5 x Avg. Day 

• Maximum Hour Factor = 2.2 x Max. Day  

The average, maximum day and peak hour domestic (residential) demands for the building are as follows: 

• Average Day = 280 x 210 / 86,400 = 0.68 L/sec 

• Maximum Day = 2.5 x 0.68 = 1.70 L/sec 

• Peak Hour  = 2.2 x 1.70 = 3.74 L/sec 

Detailed calculations of the domestic water demands are provided in Table B1 of Appendix B. 

3.4 Fire Flow Requirements  

Water for fire protection will be available utilizing the proposed fire hydrants located along the proposed 
private roadway. The required fire flows for the proposed site were calculated based on typical values as 
established by the Fire Underwriters Survey 2020 (FUS). The fire flow requirements were calculated for all 
blocks. It was determined the required fire flows range from 100 L/sec (6,000 L/min) to 117 L/sec (7,000 
L/min).  
 
The following equation from the Fire Underwriters document “Water Supply for Public Fire Protection”, 
2020, was used for calculation of the on-site supply rates required to be supplied by the hydrants:   
 
F = 200 * C * √ (A) 
 
where 
 F =  Required Fire flow in Litres per minute 
 C =  Coefficient related to type of Construction  
 A =  Total Floor Area in square metres 
 
A reduction for low hazard occupancy of -15% for residential dwellings, and an increase for fire area 
exposure ranging from +26% (min) to +60% (max) was used.  Below is a sample calculation of the fire flow 
requirements for Block 4 (the most critical) residential building.  
 
 
Required Fire Flow Calculation for Block 4 
  
Type of Construction = Wood Frame 
Coeff Related to Construction = 1.5 
Ground Floor Area  = 117 m2 
Number of Floors = 4  
 
Fire Flow Requirement, FF = 200 * 1.5 * √ (A)   
  = 200 * 1.5 * √ (117 * 4)   
  = 7,126 L/min or 7,000 L/min (rounded) 
   
Occupancy Class = Limited Combustible 
Occupancy Charge = -15% 
 
Fire Flow Requirement, FF = 7,000 *-15%  
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  = -1,050 L/min 
  = 5,950 L/min 
 
Sprinkler Protection Credit = 0% 
 
Charges Due to Exposures = sum for all sides  
  = 0% + 2% + 0% + 22% 
  = 24% 
 
Required Fire Flow (RFF) = 9,350* (+72%) = 5,950 L/min + 1,428 L/min 
  = 7,378 L/min 
  = 7,000 L/min (rounded to closest 1,000) 
  = 117 L/sec 
 

The following table summarizes the required fire flows for each residential townhome block. 

Table 3-1:  Summary of Calculated Fire Flow for Each Block 

Apartment Block # 
Calculated Fire 

Flow (L/sec) 

Block 1 100 
Block 2 117 
Block 3 117 
Block 4 117 
Block 5 117 
Block 6 117 
Block 7 117 
Block 8 117 

The fire flow requirements for all proposed buildings range from 100 L/sec (6,000 L/min) to 117 L/sec 
(7,000 L/min) based on the FUS. Please refer to tables in Appendix B for detailed calculations using the 
FUS. 

3.5 Boundary Conditions 

Boundary conditions were provided for modelling purposes. Bentley OpenFlows WaterGEMS (CONNECT 
Edition Update 3) modelling software was used to simulate pressures and flows under maximum day plus 
fire flow and peak hour conditions.   
 
Boundary conditions were obtained from City of Ottawa personnel for hydraulic modeling.  Boundary 
conditions were used for the connection points at either Connection Location # 1 on Goward Drive (J-100) 
or Connection Location # 2 (J-175) on Whernside Terrace.  Refer to Appendix I for the boundary system 
information provided by City of Ottawa staff.  As the City did not provide an HGL boundary condition during 
maximum day demands that could be used during a fire flow analysis, an HGL at the maximum day demand 
of 3.0 L/sec was interpolated from the City’s provided data.  
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Table 3-2:  Boundary Conditions Provided by City of Ottawa 

Condition 
HGL in metres (psi) at 

Location #1 on 
Goward Drive 

HGL (m) at Location #2 on 
Whernside Terrace 

Max HGL  150.9m (70.7 psi) 150.9m (70.7 psi) 
Max Day (at 2.9 L/sec) *147.3m (65.6 psi) *147.9m (66.5 psi) 

Peak Hour (at 4.5 L/sec) 140.2m (55.5 psi) 142.0m (58.1 psi) 
Max Day plus FF (at 8,000 L/min) 123.8 m (32.2 psi) 124.9 m (33.7 psi) 
Max Day plus FF (at 9,000 L/min) 119.5m (26.1 psi) 120.8m (27.9 psi) 

Max Day plus FF (at 10,000 L/min) 118.3m (24.1 psi) 119.8m (26.5 psi) 
Note:  The HGL at a maximum day demand of 3.0 L/sec was interpolated for use in the fire flow analysis. 

 

3.6 Modelling Results 

The results of the modelling under the peak hourly condition based on the boundary condition at Location 
#1, is summarized in Table 3-3 below. Results for both locations #1 and # 2 are included in Appendix D. 

Table 3-3:  Summary of Results for Peak Hour (Boundary Location #1) 

Label Demand (L/s) Elevation (m) 
Hydraulic Grade 

(m) 
Pressure (psi) 

J-100 0.00 100.76 140.24 56 
J-105 0.42 101.19 140.24 55 
J-106 0.48 101.19 140.23 55 
J-110 0.00 101.70 140.23 55 
J-115 0.52 102.60 140.23 53 
J-120 1.05 103.00 140.23 53 
J-125 0.37 103.40 140.23 52 
J-130 0.00 103.90 140.23 52 
J-135 0.45 104.20 140.23 51 
J-140 0.00 103.50 140.23 52 
J-145 0.45 102.60 140.23 53 
J-150 0.00 102.60 140.23 53 
J-155 0.37 102.50 140.23 54 
J-160 0.00 102.60 140.23 53 
J-165 0.00 101.70 140.23 55 
J-170 0.00 101.19 140.24 55 
J-175 0.00 101.19 140.24 55 
J-180 0.52 103.50 139.88 52 
J-185 0.00 101.19 140.24 55 
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Table 3-4: Summary Results for Maximum Day Plus Fire Flow (Boundary Location #1) 

Hydrant Label Fire Flow (Needed), (L/sec) Modeled Flow (L/sec) 

J-125 117.0 126.4 

J-135 117.0 123.2 

J-145 117.0 128.1 

J-155 117.0 131.6 

 
The modeled minimum and maximum working pressures anticipated within the development are 51 psi and 
56 psi under peak hour conditions. And modeled available fire flows under the maximum day demand 
conditions range from 123.2 L/sec to 131.6 L/sec. 

3.7 Water Age Analysis 

A review of the age of the water within the proposed system was completed to ensure than an appropriate 
size of watermain was selected, which was not unnecessarily oversized.  The maximum residence time 
was estimated based on volume of water within the private system between the connection point on Goward 
Drive and the property boundary of the proposed site.  It was assumed that the most conservative approach 
was to estimate the total volume of water within the water system assuming a dead-ended system.  This 
analysis assumed the entire site at 1158 Second Line Road would be feed from the connection point at 
Goward Drive.  This is a conservative approach, as in reality water would be feed from both connection 
(Goward and Whernside Terrace). The following summarizes the watermain lengths, and volumes used in 
this analysis: 

Total length of 200mm watermains = 341 m 
Total length of 38mm watermain services = 31 m 
Total length of 25mm watermain services = 400 m (50 services at 8m avg. length each) 
 
Volume of water within all watermains/services = 10.86 m3 or 10,861 litres 
 

Using the demands in Table B1, the time required for full exhaustion of the 10.9 m3 of water was calculated 
based on the demands noted in Table B1.  In addition, the minimum night demand of 0.068 L/sec was 
calculated using MOECC Table 3.3 with a minimum peaking factor of 0.10.  The following water age 
estimates are provided in Table 4-6 below. 

Table 3-5:  Water Age Results 

Demand Condition Demand (L/sec) 
Time Required for Full Water 

Volume Turnover (hours) 

Minimum Night 0.068 44.4  

Average Day  0.68 4.3 

Maximum Day 1.70 1.7  

Peak Hour 3.74 0.8 

Although a time of 44.4 hours (was calculated based on a minimum demand of 0.068 L/sec), it should be 
noted that this demand rate would apply only during an 8-hour nighttime period.  After the 8-hour nighttime 
period, an average rate of 0.68 L/sec would apply during the 16-hour daytime.  Based on this, the time 
required for the full exhaustion of 10.9 m3, would approximately 8.0+3.6 = 11.6 hours.   
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Similarly, there are 15 existing single-family homes on Goward Drive that are located west of the proposed 
connection point.  For this 200mm diameter watermain, the estimated volume is 3.9 m3 based on 10.0m 
long 19mm diameter services and 123m of 200mm watermain.  The time required for the full exhaustion of 
3.9 m3, at a minimum night and average day demands of 0.017 and 0.17 L/sec respectively would be 
approximately 8.0+5.6 = 13.6 hours.   

Therefore, the age of the water within the proposed development is expected to be similar to that of the 
adjacent existing subdivision. 
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4 Sanitary Sewer Design 

4.1 Design Criteria 

The sewage flows were calculated using City of Ottawa design criteria as follows: 

• Unit Density (2-bedroom apartment)  =2.1 person/unit 

• Average Residential Flow Allowance  = 280 L/person/day 

• Peaking Factor (Harmon Formula)  =1 + 14 / (4 + (P/1000)0.5) * K 

• Correction Factor, K = 0.8 

• Full Flow Velocity = 0.60 m/sec to 3.0 m/sec 

• Extraneous Flow Allowance = 0.33 L/ha/sec 

4.2 Proposed Sanitary Servicing 

The sanitary sewer system is designed based on a population flow, and an area-based infiltration 
allowance.  Using the above noted design criteria for the sanitary sewers, the sewage flows were calculated 
as follows: 

Population: 

No of Units: = 100 
Unit Type: = 2-bedroom apartment 
Unit Density = 2.1 person/unit 
 
100-2-bedroom apartment x 2.1 person/unit = 210 persons 

Sanitary Flow 

Average Residential Flow Allowance = 280 L/person/day 
Correction Factor, K = 0.8  
Peak Factor = 1 + 14 / (4 + (126.9/1000)0.5) * K = 3.51 
  
Avg. Domestic Flow = 210 x 280 L/person/day x (1/86,400 sec/day) = 0.68 L/sec 
Peak Domestic Flow = 0.68 L/sec x 3.51 = 2.39 L/sec 

Extraneous Flows 

Extraneous Flow Allowance = 0.33 L/ha/sec 
Q Infiltration = 0.33 L/ha/sec x 1.228 ha  = 0.41 L/sec 
 

Total Sewage Flow 

Total Sanitary Flow = 2.39 + 0.40 = 2.79 L/sec 

The estimated peak sanitary flow rate from the proposed property is 2.79 L/sec based on City of Ottawa 
Design Guidelines.   
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The permitted flow velocities within the sanitary sewer system range between 0.60 m/sec and 3.0 m/sec 
under full-flow conditions.  All new sanitary sewers within the proposed site development will be 200mm in 
diameter therefore a sewer slope of 0.32% is necessary to meet the minimum velocity requirement of 0.60 
m/sec. Similarly, the maximum permitted slope of a 200mm sanitary sewer would be 8.1% to meet the 
maximum 3.0 m/sec full-flow velocity. 

A sanitary sewer design sheet was prepared to confirm the sanitary sewer pipe diameters and full-flow 
velocities.  The selected pipe slopes range from between 0.40% and 2.43%, having full flow velocities in 
the range of 0.66 m/sec to 1.62 m/sec.  The capacities of the sanitary sewers would therefore be between 
21.1 L/sec and 51.9 L/sec. 

4.3 Downstream Sanitary Sewer System 

The proposed sanitary sewer within the development site will discharge to a 200mm sanitary sewer on 
Goward Drive.  This sanitary sewer was installed during the development of Phase 12D of Morgan’s Grant 
Subdivision. The development at 1158 Second Line Road falls within Phase 12 of this subdivision. 

A review of the sanitary sewer design provided in the Master Servicing Study, indicated that the original 
sanitary drainage area and sewage parameters for Phase 12 were based on the following: 

Original Morgan’s Grant Phase 12 Sanitary Design  

Area  = 27.0 ha 
Residential Density = 4.0 person/unit 
Population  = 496 persons 
Average Residential Flow Allowance = 350 L/person/day 
Institution Flow Allowance = 50,000 L/ha/fay 
Residential Peaking Factor = Harmon Formula 
Institutional Peaking Factor = 1.5 
  
In Appendix B of the Master Servicing Study a sanitary sewer design sheet identifies a total peak flow 
from Phase 12 of 35.4 L/sec.  The sanitary sewer design sheet from the MSS is provided in Appendix I, 
with the specific rows highlighted. 

To confirm adequate capacity is available in the downstream system a review of the as-constructed 
conditions was completed and the peak sewage rates were re-calculated based on current City Guidelines. 

Figure A5 in Appendix A illustrates Phase 12 area of Morgan’s Grant.  It consists of residential, institutional 
and open space uses.  Using the City of Ottawa’s urban building GIS layer, it was determined that Phase 
12 contains 241 single family, 47 townhomes, and one school.  The entire area is 27.9 hectares and is 
made up of 2.90 hectares of institutional, 2.74 hectares of open space, with the remaining 21.13 hectares 
being residential / municipal roadways. 

The sewage flows for Morgan’s Grant Phase 12, based on current City Guidelines were re-calculated as 
follows:  

2-bedroom Apartment Unit = 100 
Single Family Homes = 241 
 
Unit Density (2-bedroom apartment) = 2.1 person/unit 
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Unit Density (Single Family Homes)            = 3.4 person/unit 

100-2 bedroom apartment x 2.1 person/unit = 210 persons 
241-Single Units x 3.4 person/unit = 819.4 persons 
 
Residential Population = 126.9 + 819.4  = 1029.4 persons 

Residential Sewage Flow 

Residential Flow Allowance = 280 L/person/day 
Correction Factor, K = 0.8  
Peak Factor = 1 + (14 / (4 + (P/1000)0.5)) * K  
Peak Factor = 1 + (14 / (4 + (1029.4/1000)0.5)) * 0.8  
Peak Factor = 1 + (2.79) * 0.8 = 3.23 
  
Avg. Domestic Flow = 1029.4 x 280 L/person/day x (1/86,400 sec/day) = 3.34 L/sec 
Peak Domestic Flow = 3.34 L/sec x 3.23 = 10.78 L/sec 
 
 
Institutional Sewage Flow 
 
Institutional Flow Allowance  = 28,000 L/day/ha 
Institutional Peaking Factor = 1.5 
Peak Institutional Flow = 28,000 x 2.9 x (1/86,400 sec/day) x 1.5 = 1.41 L/sec 

Extraneous Flows 

Total Area = 27.97 hectares 
Extraneous Flow Allowance = 0.33 L/ha/sec 
 
Extraneous Flows = (0.33 x 27.97)  = 9.23 L/sec 
 

Total Sewage Flow 

Total Sanitary Flow = 10.78 + 1.41 + 9.23 = 21.42 L/sec 
 

The re-calculated peak sewage flows under fully developed conditions for the Phase 12 Morgan’s Grant 
subdivision is calculated to be 21.42 L/sec, which includes 2.79 L/sec sewage flow from the proposed 100-
unit (2-bedroom apartment) development at 1158 Second Line Road. It should be noted that the original 
design was completed based on a higher average wastewater flow allowance.  The City of Ottawa’s 
residential flow allowance is now 280 L/person/day as per Technical Bulletin ISTB-2018-01. Therefore, the 
existing infrastructure is conservatively designed in accordance with today’s standard guidelines. It can be 
concluded that the existing sanitary sewer infrastructure in Morgan’s Grants Phase 12 subdivision will be 
adequate to service the additional peak sanitary flows from the 1158 Second Line Road development.  
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5 Stormwater Management  

5.1 Design Criteria 

The stormwater system was designed in conformance with the latest version of the City of Ottawa Design 
Guidelines (October 2012).  Section 5 “Storm and Combined Sewer Design”, and Section 8 “Stormwater 
Management” from the design manual were referenced.   

5.1.1 Minor System Design Criteria 

• The storm sewers have been designed and sized based on the Rational Method and the Manning’s 
Equation under free flow conditions for the 2-year storm using a 10-minute inlet time.   

• Inflow rates into the minor system are limited to 100 L/sec, based on the capture rate established for 
this site as per the Stormwater Site Management Plan for Morgan’s Grant Phase 12D.  The design 
assumed five (5) inlets at 20 L/sec per inlet.  

• The storm sewer within the Morgan’s Grant Subdivision were designed as a minor (pipe) and major 
drainage (overland) system, or a dual drainage concept.  The minor system was designed to convey 
runoff based on the 5-year storm under free-flow conditions.  Inlet control devices (ICD’s) are used 
within the Morgan’s Grant Subdivision to limit the capture rate to the minor system.  

• Hydraulic Grade Line (HGL) Analysis within the Morgan’s Grant Subdivision was prepared based on 
the 100-year City of Ottawa IDF parameters.  The HGL analysis was based on 100-year captured flows.   

5.1.2 Major System Design Criteria 

• Rear yard ponding is permitted as per City of Ottawa Guidelines, up to a maximum of 300mm in depth, 
however the volume cannot be accounted for. 

• The maximum permitted 100-year ponding depth on the private streets is 350mm. 

• The product of the depth of flow x velocity must be less than 0.6 m/sec under the 100-year storm as 
per City Guidelines. 

• Overland Flow is permitted to be discharged to the Hydro corridor, with not more than 126 m3 of runoff 
from the proposed site, as per the Morgan’s Grant, Phase 12D SWM report. 

• The major system (roadway) has been designed to convey surface runoff easterly to the Hydro One 
corridor. 

• A minimum of 150mm of vertical clearance must be provided between the spill elevation on the street 
and the ground elevation at the building. 

•  

5.2 Runoff Coefficients 

The average runoff coefficient for the overall site area under post-development conditions was calculated 
as 0.67, whereas the pre-development average runoff coefficient was less than 0.10.    



EXP Services Inc. 
SLK Limited Partnership 

1158 Old Second Line Road 
OTT-00245003-A1 

June 12, 2023 

14 

5.3 Calculation of Allowable Release Rate 

To control runoff from the site it will be necessary to limit post-development flows to the allowable capture 
based on previous Morgan’s Grant, Phase 12D design. 
 
The allowable release rate from the site was set just below the design peak flow rate for the minor system. 
From the original storm design sheet, the storm sewer was sized based on a 5-year level of service with a 
runoff coefficient of 0.50 and a time of concentration of 20 minutes.  The following parameters will be used 
to determine the allowable release rates from the proposed site to the existing sewer on Goward Drive, 
using the Rational Formula. 
 
QALL =  2.78 C I A 
  
  where: 
   QALL = Peak Discharge (L/sec) 
   C = Runoff Coefficient (C=0.50) 
   I = Average Rainfall Intensity for return period (70.25 mm/hr) 
    =  732.951/(Tc+6.199)0.810 (5-year) 
   Tc = Time of concentration (20 mins) 
   A = Drainage Area (1.20 hectares) 
 
QALL =  2.78 * C * I * A 
QALL =  2.78 * 0.50 * 70.25 * 1.20  
QALL =  117.2 L/sec  
 
 
The peak design flow, based on the 5-year storm, was estimated at 117.2 L/sec.  This peak storm flow was 
taken from the third row of the original storm design sheet for the Morgan’s Grant Phase 12D, and is 
attached for reference in Appendix I. 
 
Although the storm sewer system was based on this peak flow, 100 L/sec (or 5 inlets at 20 L/sec/inlet) was 
used as the minor system capture rate.  Since the captured rate of 100 L/sec was used in the Hydraulic 
Grade Line Analysis for the downstream storm sewers in Morgan’s Grant, the allowable discharge rate to 
the storm sewer system from the site was limited to 100 L/sec.   Runoff in excess of the 100 L/sec capture 
rate will be detained onsite within underground stormwater storage chambers or will overflow and be stored 
within the Hydro corridor. 

5.4 Pre-Development Conditions  

The proposed site is 1.2 hectares in area and is currently undeveloped, except for a single residential home. 
This home will be demolished for re-development of the site.  The topography of the site is generally in an 
easterly direction, however a small area along Second Line flows westerly towards this roadway. A pre-
development drainage plan for the site was prepared using PCSWMM.  The watershed delineation routine 
was used to establish the catchment areas, based on the Digital Raster Acquisition Project of Eastern 
Ontario (DRAPE) 2m x 2m digital terrain models (DTM).  The DTM images were loaded into PCSWMM, 
and the watershed delineation tool was used to establish overland flow routes and catchments.  
Engineering drawing C08 illustrates the pre-development catchment for the property, along with the 
catchment tributary to the culvert at Goward Drive.  This catchment was generated to allow for sizing of 
new culverts under the proposed roadways, and to confirm the allowable discharge rates to Second Line 
Road. The pre-development runoff coefficient for the site was determined to be 0.23.   
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Using a time of concentration of 20 minutes and an average runoff coefficient of 0.23, the pre-development 
release rates from the site were estimated at 40.1 L/sec, 54.2 L/sec and 92.5 L/sec for the 2-year, 5-year 
and 100-year storms respectively using the Rational Method.  Based on drawing C08 the estimated pre-
development flows to each outlet (either Second Line Road or Hydro Corridor) are summarized in Table 6-
1 below.  Runoff rates based on the Rational Method and PCSWMM compare well.   

Table 5-1:  Summary of Pre-Development Peak Flows from Proposed Site 

Outlet Location 
   100-year Pre-Development Peak Flow (L/sec) 

Rational Method 3hr Chicago Storm (PCSWMM) 

To Second Line Road 7.4 22.9 

To Hydro Corridor 85.1 81.8 

Totals 92.5 104.7 

5.5 Proposed Stormwater System    

Due to the re-development of the site the overall post development runoff coefficient will increase over 
existing conditions. The increase in runoff is due to an increase in imperviousness levels (additional hard 
surfaces, roof areas and hard landscaping). The post-development average runoff coefficient for the site 
was calculated as 0.67, based on an average runoff coefficient of 0.20 for grassed areas and 0.90 for hard 
surfaces. 

Stormwater runoff from the proposed site will drain from a combination of controlled and uncontrolled areas.   

A post- development storm drainage plan, drawing C09 is prepared for the development with average runoff 
coefficients calculated for each drainage area.  The proposed stormwater works consists of the following 
elements: 
 

• A storm sewer system to convey the 1:100-year flows to an underground stormwater storage 
system located beneath the shared amenity space within the development.  

• A second storm sewer system to convey the allowable discharge rate to the storm sewer on 
Goward Drive. This storm sewer system also drains the foundation drains from the stacked units. 

 

There are two uncontrolled drainage areas (U1 and U2). Uncontrolled drainage area U1 is flow discharging 
to Old Second Line Road right-of-way along the southern side of the property and U2 is flow discharging 
to Hydro corridor at the northern side of the property. 

Table 6-2 provides a summary of the post development peak flows from the site. 
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Table 5-2: Summary of Post-Development Flows 

Return 

Period 

Storm 

Peak Flows to Goward 

Drive Storm Sewers 

(L/sec) 

Peak Uncontrolled 

Flows to Old Second 

Line Road ROW 

(L/sec) 

Peak 

Uncontrolled 

Flows to Hydro 

Corridor (L/sec) 

Total Peak 

Flows 

(L/sec) 

Allowable 

Peak Flows 

(L/sec) 
Uncontrolled Controlled 

2-year  30.1 2.7 8.5 41.3 

117.2 5-year  40.8 3.6 11.5 56.0 

100-year  84.9 7.8 24.7 117.4 

5.6 Flow Attenuation and Storage 

As a result of utilizing flow control, attenuation (or storage) of runoff is necessary.  This will be achieved 
utilizing storage in underground chambers.  Using the allowable release rates, the Modified Rational 
Method was used to determine the 2-year, 5-year, 100-year 100-yr + 20% (Climate change) volumes that 
are necessary for corresponding release rates. It should be noted that the release rates used for the 100-
year and Climate Change storm events were set at 50% of the maximum allowable release rate.  The 
maximum release rate of 84.9 L/sec was set, in order to ensure that the summation of all controlled and 
uncontrolled peak flows discharging (both minor and major system) meet the allowable rate of 117.2 L/sec.   

Drainage areas A1 to A4 (0.994 ha) are tributary to proposed underground chambers.  The chambers were 
sized to accommodate the 100-yr plus 20% storm within the chambers, without surface ponding. 

The table below provides the volumes necessary to detain the 100-year plus 20% storm, based on 50% of 
the allowable release rate (taking into account uncontrolled runoff).  Error! Reference source not found. 
summarizes the combined controlled and uncontrolled flows leaving the subject site.  

Table 5-3: Summary of Post-Development Storage  

Areas Outlet 

Release Rate (L/s) Storage Required (m3) (MRM) Storage Provided (m3) 
Control 

Method 2-yr 5-yr 
100-

yr 
2-yr 5-yr 100-yr 

100-yr 

+ 20% 
Pipes 

Cham

-bers 

Struc-

tures 
Total 

A1 to 

A4 

From 

SWM 

Chambers 

30.1 40.8 84.9 95.9 128.6 372.2 475.8   450   450 

IPEX 

TEMPEST 

LMF-XX 

Table 5-4: Summary of Post-Development Storage  

Areas Outlet 

Release Rate (L/s) Storage Required (m3) (MRM) Storage 

Provided 

(m3) 

Control 
Method 2-yr 5-yr 100-yr 2-yr 5-yr 100-yr 

100-yr + 

20% 

A1 to 

A4 

From U/G 

Chambers 
28.4 38.5 84.9 99.0 132.9 379.9 485.3 450 

IPEX 

TEMPEST. 

183mm DIA 

@ 1.48m 
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5.7 Storm Sewer Design 

Average runoff coefficients were calculated for all drainage areas for sizing of the storm sewers. Post-
development drainage areas are illustrated on drawing C09. Average runoff coefficients were calculated 
for each catchment and inlet times of 10 minutes were used as per City of Ottawa Guidelines.  

A minimum 600mm diameter storm sewer is proposed for the main line storm sewer capturing surface 
runoff.   All new storm sewers were sized for the 100-year peak flow. Design sheets for the 100-year sizing 
of the storm sewer system are included in Appendix E. A separate storm design sheet for the foundation s 
drainage and controlled flows from the underground chambers is also provided in Appendix E. 

5.8 Culvert Sizing 

The entrance culvert on Second Line Road was designed in accordance with Section 6.4.2 of the City of 
Ottawa’s Design Guidelines, which states culverts shall be a minimum diameter of 500mm.  For the culverts 
crossing these roadways, any culvert greater than 6 metres in length shall be designed for the 50-year 
return period for local urban roadways. The culvert is 21 metres in length; therefore, the following 
summarizes the culvert design requirements: 

Peak flows in the ditches under a various storm events were calculated using the pre-development 
subcatchments that were derived in PPCSWMM and adjusted for post-development conditions.  Figure 6 
below shows the drainage areas tributary to the proposed culverts and the existing culvert crossing Goward 
street. 

Figure 1 – Subcatchments Used for Sizing Entrance Culverts 
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Upstream of the proposed culverts under Antelope Private, a ditch inlet structure (City # IN58746) is located 
on the east side of Second Line Road approximately 135 metres south of Antelope Private (south leg).  
This DICB is equipped with an inlet control device (197mm DIA orifice) with a 300mm outlet pipe 
discharging to Whernside Terrace storm sewer.  The existing ditch south of the subject property is sloped 
southerly back to the DICB, therefore surface ponding will occur within the ditch.  A PCSWMM model was 
completed to derive peak flows within the east ditch between Klondike Road and Goward Street. Peak 
flows for the 2yr through 100yr, along with the 100-yr plus 20% and stress test events were run.  Existing 
culvert elevations were taken from documents noted in the Section 1.2.  The following summarizes the 
existing culvert data used. 

Culvert Crossing at Goward Street 

• U/S Invert = 101.32 m  

• D/S Invert = 101.10 m 

• Pipe Type = CSP  

• Pipe Dia = 400mm  

The flowing summarizes the peak flows at three critical locations: 1) Upstream end of proposed 500mm 
culvert #1 - North leg of Antelope Private, 2) Upstream end of proposed 500mm Culvert #2 - South leg of 
Antelope Private, and 3) Upstream end of existing 400mm Culvert #3 – crossing Goward Street. 

Table 5-5:  Peak Flows in East Ditch Along Second Line Road. 

Storm Event 

1 Peak Flows at 
Upstream End of 

Proposed Culvert at 
Antelope Private – 
South Leg (L/sec) 

2 Peak Flows at 
Upstream End of 

Proposed Culvert at 
Antelope Private – 
North Leg (L/sec) 

3 Peak Flows at 
Downstream End of 
Proposed Culvert at 

Goward Street (L/sec) 

Chicago_3h_2yr 6.2 18.6 33.2 
Chicago_3h_5yr 10.5 31.7 59.9 

Chicago_3h_10yr 12.7 38.4 74.6 
Chicago_3h_25yr 29.6 46.7 91.8 
Chicago_3h_50yr 117.3 112.6 119.6 

Chicago_3h_100yr 149.8 169.0 180.5 

Chicago_3h_100yr + 20% 224.5 266.8 298.2 
Historic_Jul1-79 43.9 58.6 76.6 
Historic_Aug4-88 105.6 66.4 103.1 
Historic_Aug8-96 12.9 38.6 73.7 

1 - Peak flows at Junction J5 of Conduit C1 
2 - Peak flows at Junction J3 of Conduit C2 
3 – Peak Flows at Junction J1 of Conduit C3 

The 50-year peak flows at proposed Culvert #1, proposed Culvert #2, and existing Culvert #3 were 
estimated at 117.3 L/sec, 112.6 L/sec and 119.6 L/sec respectively. 

Each culvert will convey the 50-year peak flow based on an assumed free boundary condition 

outfall.  Figure 2 below illustrates the HGL within the ditch.  One can see that the 50-year and 

100-year HGL’s are slightly lower than the Historical storm events, however all conveyed within 

the culverts. 
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Figure 2 – 50-year and 100-year HGL within East Ditch Along Second Line Road.  

 

Figure 3 –100-year HGL within East Ditch Using Raised Boundary Condition (0.3m above Obvert)  
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A secondary review of 100-year HGL within ditch using a fixed outfall of 0.30m above the top of the existing 
culvert (101.8m) culvert was completed, and illustrated in Figure 3.  Even with culvert at Goward Street 
modelled having a tailwater condition 0.3m above the top of the outlet pipe, the new proposed culverts will 
have capacity to convey the peak flows.  It should be noted that during the stress test event, the anticipated 
WSEL will be just at the ground surface (for free outlet conditions) and in a spill condition on the upstream 
end of the culvert crossing Goward Street.  This is a typical condition for culverts sized for storm events 
less that the 100yr plus 20%. 

Due to the minimal cover and shallow depth of the existing ditch, the 500mm culverts were selected.  It 
should be noted that the existing culvert crossing the current residential home on the property is only 
400mm in diameter and the downstream culvert crossing Goward Street is also a 400mm diameter.   

6 Erosion and Sediment Control 

During all construction activities, erosion and sedimentation shall be controlled by the following techniques: 
 
• extent of exposed soils shall be limited at any given time, 

• exposed areas shall be re-vegetated as soon as possible, 

• filter cloth shall be installed between frame and cover of all new catch basins and catch basin manholes, 

• filter cloth shall be installed between frame and cover of the existing catch basins and catch basin 
manholes as identified on the site grading and erosion control plan, 

• light duty silt fencing will be used to control runoff around the construction area.  Silt fencing locations 
are identified on the site grading and erosion control plan.   

• visual inspection shall be completed daily on sediment control barriers and any damage repaired 
immediately. Care will be taken to prevent damage during construction operations, 

• In some cases barriers may be removed temporarily to accommodate the construction operations.  The 
affected barriers will be reinstated at night when construction is completed, 

• Sediment control devices will be cleaned of accumulated silt as required. The deposits will be disposed 
of as per the requirements of the contract, 

• during the course of construction, if the engineer believes that additional prevention methods are 
required to control erosion and sedimentation, the contractor will install additional silt fences or other 
methods as required to the satisfaction of the engineer, and 

• Construction and maintenance requirements for erosion and sediment controls are to comply with 
Ontario Provincial Standard Specification (OPSS) OPSS 805, and City of Ottawa specifications. 
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7 Conclusions 

The proposed 1.2-hectare development by Theberge Homes is comprised of one hundred (100), 3.5 storey 
stacked units. The following summarizes the servicing and stormwater requirements for the site:   

• The allowable capture rate from the proposed site was based on the minor system capture rate 
established as part of the Morgan’s Grant Subdivision Phase 12D which was set at 100 L/sec.  This 
capture rate was set just below the 5-year rate for the 1.2-hectare site using a time of concentration of 
20 minutes and a runoff coefficient of 0.50, which was calculated at 117.3 L/sec. 

• The 100-year pre-development peak flow rate based on the Rational Method was estimated at 7.4 
L/sec and 85.1 L/sec to the Second Line ditch and the Hydro Corridor respectively. Dynamic modelling 
of pre-development flows resulted in peak flows of 27.2 L/sec & 92.7 L/sec for the same storm events. 

• Inlet control devices (ICDs) will be used to control runoff to the allowable discharge rate of 88.5 L/sec. 
The Inlet control devices will be installed storm manhole 206A (80 L/sec) and CB 01 (8.5 L/sec) as 
shown on the Site Servicing plan and will control peak flows to a maximum 100-year rate of 100 L/sec.  

• Underground chambers will be used to store runoff.  The 100-year required volume was calculated at 
379.9 m3. Whereas the 100-year +20% volume is 485.3 m3.   

• The proposed development has an estimated peak sewage flow of 2.79 L/sec based on City of Ottawa 
Guidelines. A new 200mm sewer will be installed with a minimum slope of 0.40% having a full flow 
capacity of 21.6 L/sec, and full flow velocity of 0.67 m/sec. The sanitary sewer will be connected into 
the existing municipal sanitary sewer on Goward Drive.  A review of the downstream capacity in the 
sanitary sewers in Morgan’s Grant indicate adequate capacity is available. 

• A hydraulic water model was developed to determine the pressures available under peak hour and 
maximum day plus fire flow conditions.  Two boundary conditions were provided by City staff for 
modelling. Two connections to the existing city water distribution system are necessary as there will be 
more that 50 residential units. 

• The calculated minimum and maximum working pressures anticipated within the development is 
between 51 psi and 56.0 psi under peak hourly conditions. Fire walls are proposed to divide the blocks. 
The maximum estimated fire flow requirement based on the FUS was calculated at 117 L/sec. 
townhome block.   

•  An overland flow route is provided for the major storm event. 
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Appendix A – Figures 

Figure A1: Site Location Plan 

Figure A3: Water Model Layout, Boundary Condition #1  

Figure A4: Water Model Layout, Boundary Condition #2  

Figure A5: Offsite Sanitary Drainage – Morgan’s Grant Phase 12 
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Appendix B – Water Tables 

Table B1: Water Demand Chart 

Table B2:  Summary of Required Fire Flows (RFFs) 

Table B3: to B27 Calculation of Fire Flow Requirements for Buildings 

  



TABLE B1
WATER DEMAND CHART

 Location: 1158 Old Second Line Population Densities
 Project No: OTT-00245003 Single Family 3.4 person/unit
 Designed by: Z. Pan Semi-Detahced 2.7 person/unit
 Checked By: B. Thomas Duplex 2.3 person/unit
 Date Revised: June 08, 2023 Townhome (Row) 2.7 person/unit

Bachelor Apartment 1.4 person/unit
Water Consumption 1 Bedroom Apartment 1.4 person/unit
Residential = 280 L/cap/day 2 Bedroom Apartment 2.1 person/unit

3 Bedroom Apartment 3.1 person/unit
Avg. Aptartment 1.8 person/unit

Maximum 
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2.50 x Avg Day 2.20 x Max Day

Proposed 

Buildings
J-115 14 29.4 8232 20,580 45,276 0.10 0.24 0.52

J-120 28 58.8 16464 41,160 90,552 0.19 0.48 1.05

J-125 10 21.0 5880 14,700 32,340 0.07 0.17 0.37

J-135 12 25.2 7056 17,640 38,808 0.08 0.20 0.45

J-145 12 25.2 7056 17,640 38,808 0.08 0.20 0.45

J-155 10 21.0 5880 14,700 32,340 0.07 0.17 0.37

J-180 14 29.4 8232 20,580 45,276 0.10 0.24 0.52

Subtotal 100 210.0 58,800 147,000 323,400 0.68 1.70 3.74

Existing Homes

J-105 7 23.8 6664 16,660 36,652 0.08 0.19 0.42

J-106 8 27.2 7616 19,040 41,888 0.09 0.22 0.48

Subtotal 51.0 14280 35,700 78,540 0.17 0.41 0.91

Totals = 15 261.0 73,080 182,700 401,940 0.85 2.11 4.65

Junction

Demands in (L/sec)

Singles/Semis/Towns

Avg Day 

(L/s)

No. of Units

Total 

Persons 

(pop)

Average 

Demand 

(L/day)

Max Day 

(L/s)

Max Hour 

(L/s)

Apartments



Summary

SUMMARY OF REQUIRED FIREFLOWS (RFFs)

 (L/min)  (L/sec)

BLOCK 1.  Two (2) Northern units of 6 unit block.  3-storeys.  (2 Firewall added), NO sprinklers. 6,000 1.5 -15% 0% -25% 6,000 100

BLOCK 1.  Two (2) Central units of 6 unit block.  3-storeys.  (2 Firewall added), NO sprinklers. 6,000 1.5 -15% 0% 0% 5,000 83

BLOCK 1.  Two (2) Southern units of 6 unit block.  3-storeys.  (2 Firewall added), NO sprinklers. 6,000 1.5 -15% 0% -4% 5,000 83

BLOCK 2.  Two (2) Southern units of 5 unit block.  3-storeys.  (2 Firewall added), NO sprinklers. 6,000 1.5 -15% 0% -22% 6,000 100

BLOCK 2.  Two (2) Central units of 5 unit block.  3-storeys.  (2 Firewall added), NO sprinklers. 8,000 1.5 -15% 0% -2% 7,000 117

BLOCK 2.  One (1) Northern unit of 5 unit block.  3-storeys.  (2 Firewall added), NO sprinklers. 4,000 1.5 -15% 0% -14% 4,000 67

BLOCK 3.  One (1) Western unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 5,000 1.5 -15% 0% -10% 5,000 83

BLOCK 3.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -11% 7,000 117

BLOCK 3.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% 0% 6,000 100

BLOCK 3.  Two (2) Eastern unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -22% 7,000 117

BLOCK 4.  Two (2) Western units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -24% 7,000 117

BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% 0% 6,000 100

BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -2% 6,000 100

BLOCK 4.  One (1) Eastern unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 5,000 1.5 -15% 0% -25% 5,000 83

BLOCK 5.  One (1) Western unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 5,000 1.5 -15% 0% -22% 5,000 83

BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% 0% 6,000 100

BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% 0% 6,000 100

BLOCK 5.  Two (2) Eastern unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -10% 7,000 117

BLOCK 6.  Two (2) Central units of 5 unit block.  4-storeys.  (2 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -4% 6,000 100

BLOCK 6.  One (1) Northern unit of 5 unit block.  4-storeys.  (2 Firewall added), NO sprinklers. 5,000 1.5 -15% 0% -10% 5,000 83

BLOCK 6.  Two (2) Southern units of 5 unit block.  4-storeys.  (2 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -22% 7,000 117

BLOCK 7.  Two (2) Northern units of 6 unit block.  4-storeys.  (1 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -22% 7,000 117

BLOCK 7.  Two (2) Northern units of 6 unit block.  4-storeys.  (1 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% 0% 6,000 100

BLOCK 7.  Two (2) Southern units of 6 unit block.  4-storeys.  (1 Firewall added), NO sprinklers. 7,000 1.5 -15% 0% -11% 7,000 117

BLOCK 8.  Three (3) Western unit of 7 unit block.  3.5-storeys.  (2 Firewall added), NO sprinklers. 8,000 1.5 -15% 0% -8% 7,000 117

BLOCK 8.  Two (2) Central unit of 7 unit block.  3.5-storeys.  (2 Firewall added), NO sprinklers. 6,000 1.5 -15% 0% -2% 5,000 83

BLOCK 8.  Two (2) Eastern units of 7 unit block.  3.5-storeys.  (2 Firewall added), NO sprinklers. 6,000 1.5 -15% 0% -6% 5,000 83

Notes

1 - If basements are included (<50% below grade) then denoted as +. Min = 67

2 -Types of constructions: 0.8 for non-combustible, 1.0 for ordinary construction,1.5 for wood frame construction. Max = 117

3 - Reductions due to Occupancy are -25% for non-combustible or -15% for limited combustible.

4 - Reductions due to Sprinkler Systems

5 – Increase due to exposures were calculated based on FUS 2020.

6 – Required Fire Flows are rounded to nearest 1,000 L/min.

4
Reduction 

Due to 

Sprinklers 

(%)

5
Total 

Increase 

due to 

Exposures 

(%)

6
Required Fire Flow in

Building #
Fire Flow, 

F (L/min)

2
Type of 

Constr. 

Coeff, C

3
Reduction 

Due to 

Occupancy 

(%)



BLOCK 1-north
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 1.  Two (2) Northern units of 6 unit block.  3-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,100

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 3 1 0 to 3 Type V 29 3.5 101.5 1F 25%

South FW 0 Firewall 0%

East 50 6 >45m 0%

West 50 6 >45m 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

348.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 6,156

Rounded to nearest 1,000 6,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -900

15%

25%

5,100

-15%

0%

0% 0 5,100

0% 0 5,100

5,100

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

25% 1,275 6,375

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =

\\exp\data\OTT\OTT-00245003-A1\60 Execution\63 Design\2023-06-05 - JLF Review of Updated FUS\245003 FUS 2020 June 12, 2023 JLF.xlsx 2



BLOCK 1-central
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 1.  Two (2) Central units of 6 unit block.  3-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,100

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South FW 0 Firewall 0%

East 50 6 >45m 0%

West 50 6 >45m 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

0 5,100

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =

5,100

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

0%

0% 0 5,100

0% 0 5,100

25%

5,100

-15%

0%

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -900

15%

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 6,156

Rounded to nearest 1,000 6,000

Reductions/Increases Due to Factors Effecting Burning

Input Building Floor 

Areas (A)

Comment

348.0 m²

1

0.8

0.6

Multiplier Input Value Used Fire Flow Total (L/min)

Choose Building 

Frame (C)

1.5

Wood Frame 1.5
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BLOCK 1-south
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 1.  Two (2) Southern units of 6 unit block.  3-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,100

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South 22 4 20.1 to 30 Type V 29 2 58 4C 4%

East 50 6 >45m 0%

West 50 6 >45m 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

348.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 6,156

Rounded to nearest 1,000 6,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -900

15%

25%

5,100

-15%

0%

0% 0 5,100

0% 0 5,100

5,100

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

4% 204 5,304

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 2-south
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 2.  Two (2) Southern units of 5 unit block.  3-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,100

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South 3 1 0 to 3 Type V 12.6 3.5 44.1 1C 22%

East 30 4 20.1 to 30 Type V 4 3.5 14 4A 0%

West 50 6 >45m 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

351.6 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 6,188

Rounded to nearest 1,000 6,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -900

15%

25%

5,100

-15%

0%

0% 0 5,100

0% 0 5,100

5,100

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

22% 1,122 6,222

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 2-central
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 2.  Two (2) Central units of 5 unit block.  3-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

176 100% 176

176 100% 176

176 100% 176

176 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 6,800

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South FW 0 Firewall 0%

East 30 4 20.1 to 30 Type V 9.0 3.5 31.5 4B 2%

West 50 6 >45m 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =

Exposed Wall Length

2% 136 6,936

6,800

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

0% 0 6,800
Choose Reduction 

Due to Sprinkler 

System

0% 0 6,800

0% 0

-15%

0%

15%

25%

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,200 6,800

F = 220 * C * SQRT(A) 7,579

Rounded to nearest 1,000 8,000

Reductions/Increases Due to Factors Effecting Burning

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

Input Building Floor 

Areas (A)

Comment

527.4 m²

1

0.8

0.6

Multiplier Input Value Used Fire Flow Total (L/min)

Choose Building 

Frame (C)

1.5

Wood Frame 1.5
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BLOCK 2-north
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 2.  One (1) Northern unit of 5 unit block.  3-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

59 100% 59

59 100% 59

59 100% 59

59 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 3,400

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 18.3 3 10.1 to 20 Type V 12.6 3.5 44.1 3C 12%

South FW 0 Firewall 0%

East 30 4 20.1 to 30 Type V 8.1 3.5 28.35 4B 2%

West 50 6 >45m 0%

4,000

67

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

175.8 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 4,375

Rounded to nearest 1,000 4,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -600

15%

25%

3,400

-15%

0%

0% 0 3,400

0% 0 3,400

3,400

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

14% 476 3,876

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 3-west
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 3.  One (1) Western unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

58 100% 58

58 100% 58

58 100% 58

58 100% 58

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 4,250

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 4.8 2 9.6 4A 0%

South 18.3 3 10.1 to 20 Type V 4.8 3.5 16.8 3A 10%

East FW 0 Firewall 0%

West 50 6 >45m 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

233.1 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 5,039

Rounded to nearest 1,000 5,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -750

15%

25%

4,250

-15%

0%

0% 0 4,250

0% 0 4,250

4,250

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

10% 425 4,675

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 3-central-1
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 3.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.8 2 19.6 4A 0%

South 18.3 3 10.1 to 20 Type V 9.8 3.5 34.3 3B 11%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

11% 655 6,605

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 3-central-2
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 3.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.8 2 19.6 4A 0%

South 50 6 >45m 0%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

0% 0 5,950

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 3-east
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 3.  Two (2) Eastern unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.8 2 19.6 4A 0%

South 50 6 >45m 0%

East 3 1 0 to 3 Type V 12.2 3.5 42.7 1C 22%

West FW 0 Firewall 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

22% 1,309 7,259

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 4-west
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 4.  Two (2) Western units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.5 2 19 4A 0%

South 23.8 4 20.1 to 30 Type V 9.5 3.5 33.25 4B 2%

East FW 0 Firewall 0%

West 3 1 0 to 3 Type V 12.2 3.5 42.7 1C 22%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

24% 1,428 7,378

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 4-central-1
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.5 2 19 4A 0%

South 50 6 >45m Type V 23.8 3.5 83.3 6 0%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

0% 0 5,950

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 4-central-2
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.5 2 19 4A 0%

South 23.8 4 20.1 to 30 Type V 9.5 3.5 33.25 4B 2%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

2% 119 6,069

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 4-east
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 4.  One (1) Eastern unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

58 100% 58

58 100% 58

58 100% 58

58 100% 58

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 4,250

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 4.8 2 9.6 4A 0%

South 23.8 4 20.1 to 30 Type V 4.8 3.5 16.8 4A 0%

East 3 1 0 to 3 Type V 29 3.5 101.5 1F 25%

West FW 0 Firewall 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

233.1 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 5,039

Rounded to nearest 1,000 5,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -750

15%

25%

4,250

-15%

0%

0% 0 4,250

0% 0 4,250

4,250

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

25% 1,063 5,313

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 5-west
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 5.  One (1) Western unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

58 100% 58

58 100% 58

58 100% 58

58 100% 58

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 4,250

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 4.8 2 9.6 4A 0%

South 23.8 4 20.1 to 30 Type V 4.8 3.5 16.8 4A 0%

East FW 0 Firewall 0%

West 3 1 0 to 3 Type V 12.2 3.5 42.7 1C 22%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

233.1 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 5,039

Rounded to nearest 1,000 5,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -750

15%

25%

4,250

-15%

0%

0% 0 4,250

0% 0 4,250

4,250

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

22% 935 5,185

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 5-central-1
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.6 2 19.2 4A 0%

South 50 6 >45m Type V 23.8 3.5 83.3 6 0%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

0% 0 5,950

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 5-central-2
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 4.  Two (2) Central units of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.6 2 19.2 4A 0%

South 50 6 >45m 0%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

0% 0 5,950

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =

\\exp\data\OTT\OTT-00245003-A1\60 Execution\63 Design\2023-06-05 - JLF Review of Updated FUS\245003 FUS 2020 June 12, 2023 JLF.xlsx 18



BLOCK 5-east
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 5.  Two (2) Eastern unit of 7 unit block.  4-storeys.  (3 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

117 100% 117

117 100% 117

117 100% 117

117 100% 117

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 21.0 4 20.1 to 30 Type V 9.6 2 19.2 4A 0%

South 18.2 3 10.1 to 20 Type V 4.8 3.5 16.8 3A 10%

East 50 6 >45m 0%

West FW 0 Firewall 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

466.3 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,126

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

10% 595 6,545

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 6-north
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 6.  One (1) Northern unit of 5 unit block.  4-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

58 100% 58

58 100% 58

58 100% 58

58 100% 58

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 4,250

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 18.3 3 10.1 to 20 Type V 2 3.5 7 3A 10%

South FW 0 Firewall 0%

East 50 6 >45m 0%

West 50 6 >45m 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

232.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 5,026

Rounded to nearest 1,000 5,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -750

15%

25%

4,250

-15%

0%

0% 0 4,250

0% 0 4,250

4,250

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

10% 425 4,675

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 6-central
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 6.  Two (2) Central units of 5 unit block.  4-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 100% 116

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South FW 0 Firewall 0%

East 50 6 >45m 0%

West 30 4 20.1 to 30 Type V 12.4 3.5 43.4 4C 4%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =

Exposed Wall Length

4% 238 6,188

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

0% 0 5,950
Choose Reduction 

Due to Sprinkler 

System

0% 0 5,950

0% 0

-15%

0%

15%

25%

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050 5,950

F = 220 * C * SQRT(A) 7,108

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

Input Building Floor 

Areas (A)

Comment

464.0 m²

1

0.8

0.6

Multiplier Input Value Used Fire Flow Total (L/min)

Choose Building 

Frame (C)

1.5

Wood Frame 1.5
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BLOCK 6-south
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 6.  Two (2) Southern units of 5 unit block.  4-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 100% 116

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South 3 1 0 to 3 Type V 12.3 3.5 43.05 1C 22%

East 50 6 >45m 0%

West 30 4 20.1 to 30 Type V 2.4 3.5 8.4 4A 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

464.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,108

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

22% 1,309 7,259

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 7-north
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 7.  Two (2) Northern units of 6 unit block.  4-storeys.  (1 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 100% 116

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 3 1 0 to 3 Type V 12.3 3.5 43.05 1C 22%

South FW 0 Firewall 0%

East 50 6 >45m 0%

West 50 6 >45m 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

464.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,108

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

22% 1,309 7,259

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 7-central
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 7.  Two (2) Central units of 6 unit block.  4-storeys.  (1 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 100% 116

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South FW 0 Firewall 0%

East 50 6 >45m 0%

West 50 6 >45m 0%

6,000

100

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

464.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,108

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

0% 0 5,950

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 7-south
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 7.  Two (2) Southern units of 6 unit block.  4-storeys.  (1 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 100% 116

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,950

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North FW 0 Firewall 0%

South 12 3 10.1 to 20 Type V 12.3 2 24.6 3B 11%

East 50 6 >45m 0%

West 50 6 >45m 0%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

464.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,108

Rounded to nearest 1,000 7,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,050

15%

25%

5,950

-15%

0%

0% 0 5,950

0% 0 5,950

5,950

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

11% 655 6,605

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 8-west
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 8.  Three (3) Western unit of 7 unit block.  3.5-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

174 100% 174

174 100% 174

174 100% 174

174 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 6,800

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 23.8 4 20.1 to 30 Type V 14.2 4 56.8 4C 4%

South 48 6 >45m Type V 14.2 2 28.4 6 0%

East FW 0 Firewall 0%

West 29.9 4 20.1 to 30 Type V 12.2 3.5 42.7 4C 4%

7,000

117

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

522.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 7,540

Rounded to nearest 1,000 8,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -1,200

15%

25%

6,800

-15%

0%

0% 0 6,800

0% 0 6,800

6,800

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

8% 544 7,344

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 8-central
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 8.  Two (2) Central unit of 7 unit block.  3.5-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,100

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 23.8 4 20.1 to 30 Type V 9.6 3.5 33.6 4B 2%

South 50 6 >45m Type V 9.6 2 19.2 6 0%

East FW 0 Firewall 0%

West FW 0 Firewall 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

348.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 6,156

Rounded to nearest 1,000 6,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -900

15%

25%

5,100

-15%

0%

0% 0 5,100

0% 0 5,100

5,100

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

2% 102 5,202

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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BLOCK 8-east
FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No: BLOCK 8.  Two (2) Eastern units of 7 unit block.  3.5-storeys.  (2 Firewall added), NO sprinklers.

An estimate of the Fire Flow required for a given fire area may be estimated by:

F = 220 * C * SQRT(A)

where: F = required fire flow in litres per minute

A = total floor area in m
2
 (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the type of construction

Task Options

Wood Frame

Ordinary Construction

Non-combustible 

Construction

Fire Resistive Construction

Area % Used
Area 

Used

116 100% 116

116 100% 116

116 100% 116

116 0% 0

Fire Flow (F)

Fire Flow (F)

Task Options
Value 

Used

Fire Flow 

Change 

(L/min)

Fire Flow 

Total 

(L/min)

Non-combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

Adequate Sprinkler 

Conforms to NFPA13
-30% No Sprinkler Min = 0

No Sprinkler 0% Max = 0

Standard Water Supply for 

Fire Department Hose Line 

and for Sprinkler System

-10%

Not Standard 

Water Supply 

or 

Unavailable
Not Standard Water 

Supply or Unavailable
0%

Fully Supervised Sprinkler 

System
-10%

Not Fully 

Supervised or 

Not Fully Supervised or 

N/A
0%

Reduction for Community 

Sprinklers
0% 0 5,100

Length 

(m)

No of 

Storeys

Length-

Height 

Factor

Sub-

Conditon

Charge 

(%)

Total 

Charge 

(%)

Total 

Exposure 

Charge 

(L/min)

North 23.8 4 20.1 to 30 Type V 9.6 4 38.4 4B 2%

South 50 6 >45m Type V 9.6 2 19.2 6 0%

East 30 4 20.1 to 30 Type V 12.4 4 49.6 4C 4%

West FW 0 Firewall 0%

5,000

83

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V Wood Frame 

Type IV-III (U) Mass Timber or Ordinary with Unprotected Openings

Type IV-III (P) Mass Timber or Ordinary with Protected Openings

Type II-I (U) Noncombustible or Fire Resistive with Unprotected Openings

Type II-I (P) Noncombustible or Fire Resistive with Protected Openings

Firewall Firewall

Conditons for Separation

Separation Dist Condition

0m to 3m 1

3.1m to 10m 2

10.1m to 20m 3

20.1m to 30m 4

> 30.1m 5

Choose Building 

Frame (C)

1.5

Wood Frame 1.5

Multiplier Input Value Used Fire Flow Total (L/min)

1

0.8

0.6

Input Building Floor 

Areas (A)

Comment

348.0 m²

Multiplier Input

Floor 3 and above

Floor 2

Floor 1 (Main Level)

Basement (At least 50% below grade, not included)

F = 220 * C * SQRT(A) 6,156

Rounded to nearest 1,000 6,000

Reductions/Increases Due to Factors Effecting Burning

Choose 

Combustibility of 

Building Contents

-25%

Limited Combustible -15% -900

15%

25%

5,100

-15%

0%

0% 0 5,100

0% 0 5,100

5,100

-25% ReductIon due to Community Sprinklers

Choose Structure 

Exposure Distance

Exposures

Separ-

ation 

Dist      

(m)

Cond
Separation

Conditon

Exposed Wall 

type

Choose Reduction 

Due to Sprinkler 

System

0% 0

Exposed Wall Length

6% 306 5,406

Obtain Required Fire 

Flow

Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =

Total Required Fire Flow, L/s =
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Appendix C – Water Distribution Modelling Results 

Boundary Condition 1 Result Tables 

• Peak Hour Scenario  
• Junction Table 
• Pipe Table 
• Reservoir Table 

• Max Day Plus Fireflow Scenario  
• Junction Table 
• Pipe Table 
• Fire Flow Report 
• Reservoir Table 

Boundary Condition 2 Result Tables 

• Peak Hour Scenario  
• Junction Table 
• Pipe Table 
• Reservoir Table 

• Max Day Plus Fireflow Scenario  
• Junction Table 
• Pipe Table 
• Fire Flow Report 
• Reservoir Table 

 

 

 

 

 

 

 

  





Hydraulic Model Inventory: WaterGEMS Model_1158 Old Second

Line_2023-06-06_1.wtg
Title

Engineer

Company

6/6/2023Date

Notes

Scenario Summary

1ID

BaseLabel

Notes

Base Active TopologyActive Topology

Base PhysicalPhysical

Base DemandDemand

Base Initial SettingsInitial Settings

Base OperationalOperational

Base AgeAge

Base ConstituentConstituent

Base TraceTrace

Base Fire FlowFire Flow

Base Energy CostEnergy Cost

Base TransientTransient

Base Pressure Dependent DemandPressure Dependent Demand

Base Failure HistoryFailure History

Base SCADASCADA

Base User Data ExtensionsUser Data Extensions

Base Calculation Options
Steady State/EPS Solver Calculation
Options

Base Calculation OptionsTransient Solver Calculation Options

Network Inventory

24Pipes 1<None>

0Laterals
2

-Constant Speed - Four-
Quadrant Characteristics

19Junctions
0

-Constant Speed - Pump
Definition

0Hydrants 0-Shut Down After Time Delay

0Tanks 0-Variable Speed/Torque

2Reservoirs
0

-Pump Start - Variable
Speed/Torque

0Customer Meters 0Pump Stations

0Taps
0

Variable Speed Pump
Batteries

0SCADA Elements 0PRV's

2Pumps 0PSV's

0-Constant Power 0PBV's

0-Custom Extended 0FCV's

0-Design Point (1 Point) 0TCV's

1-Multiple Point 0GPV's

0-Standard (3 Point) 0Isolation Valves

0-Standard Extended 0Spot Elevations

Page 1 of 276 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

6/8/2023

WaterGEMS
[10.03.04.05]

Bentley Systems, Inc.  Haestad Methods Solution
Center

WaterGEMS Model_1158 Old Second Line_2023-
06-06_1.wtg



Hydraulic Model Inventory: WaterGEMS Model_1158 Old Second

Line_2023-06-06_1.wtg

Transient Network Inventory

0Turbines 0Rupture Disks

0Periodic Head-Flows 0Discharges to Atmosphere

0Air Valves 0Orifices Between Pipes

0Hydropneumatic Tanks
0

Valves With Linear Area
Change

0Surge Valves 0Surge Tanks

0Check Valves

Pressure Pipes Inventory

m24100.0 (mm) m222350.0 (mm)

m706203.0 (mm) m81,000.0 (mm)

m76282.9 (mm) m1,035All Diameters

Page 2 of 276 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

6/8/2023

WaterGEMS
[10.03.04.05]

Bentley Systems, Inc.  Haestad Methods Solution
Center

WaterGEMS Model_1158 Old Second Line_2023-
06-06_1.wtg



FlexTable: Junction Table
Elevation
(m)

Label

100.76J-100

101.19J-105

101.19J-106

101.70J-110

102.60J-115

103.00J-120

103.40J-125

103.90J-130

104.20J-135

103.50J-140

102.60J-145

102.60J-150

102.50J-155

102.60J-160

101.70J-165

101.19J-170

101.19J-175

103.50J-180

101.19J-185
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WaterGEMS
[10.03.04.05]
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FlexTable: Pipe Table
Length (User

Defined)
(m)

Has User
Defined Length?

Hazen-Williams
C

MaterialDiameter
(mm)

Stop NodeStart NodeLength (Scaled)
(m)

Label

0False110.0PVC203.0J-105J-100118P-100

0False110.0PVC203.0J-110J-10563P-105

0False110.0PVC203.0J-115J-11015P-110

0False110.0PVC203.0J-120J-11537P-115

0False110.0PVC203.0J-125J-12035P-120

0False110.0PVC203.0J-130J-12525P-125

0False110.0PVC203.0J-135J-13026P-130

0False110.0PVC203.0J-140J-13531P-135

0False110.0PVC203.0J-145J-14030P-140

0False110.0PVC203.0J-150J-14519P-145

0False110.0PVC203.0J-155J-15016P-150

0False110.0PVC203.0J-160J-15511P-155

0False110.0PVC203.0J-165J-16026P-160

0False110.0PVC203.0J-170J-165153P-165

0False110.0PVC282.9J-175J-17076P-170

0False100.0PVC100.0J-180J-12524P-175

0False130.0PVC350.0J-185J-10093P-180

0False130.0PVC350.0J-175J-185128P-181

2True130.0Ductile Iron1,000.0PMP-1R-14P-10

2True130.0Ductile Iron1,000.0J-100PMP-15P-15

2True130.0Ductile Iron1,000.0PMP-2R-27P-20

2True130.0Ductile Iron1,000.0J-175PMP-27P-25

0False110.0PVC203.0J-160J-1152P-205

0False110.0PVC203.0J-106J-105100P-106

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-
755-1666
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WaterGEMS
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FlexTable: Junction Table
Pressure

(psi)
Hydraulic Grade

(m)
Demand

(L/s)
Elevation

(m)
Label

71151.100.00100.76J-100

71151.090.08101.19J-105

71151.090.09101.19J-106

70151.090.00101.70J-110

69151.090.10102.60J-115

68151.090.19103.00J-120

68151.090.07103.40J-125

67151.090.00103.90J-130

67151.090.08104.20J-135

68151.090.00103.50J-140

69151.090.08102.60J-145

69151.090.00102.60J-150

69151.090.07102.50J-155

69151.090.00102.60J-160

70151.090.00101.70J-165

71151.100.00101.19J-170

71151.100.00101.19J-175

68151.090.10103.50J-180

71151.100.00101.19J-185
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WaterGEMS
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Connection #1_ADD



FlexTable: Junction Table
Pressure

(psi)
Hydraulic Grade

(m)
Demand

(L/s)
Elevation

(m)
Label

56140.240.00100.76J-100

55140.240.42101.19J-105

55140.230.48101.19J-106

55140.230.00101.70J-110

53140.230.52102.60J-115

53140.231.05103.00J-120

52140.230.37103.40J-125

52140.230.00103.90J-130

51140.230.45104.20J-135

52140.230.00103.50J-140

53140.230.45102.60J-145

53140.230.00102.60J-150

54140.230.37102.50J-155

53140.230.00102.60J-160

55140.230.00101.70J-165

55140.240.00101.19J-170

55140.240.00101.19J-175

52139.880.52103.50J-180

55140.240.00101.19J-185
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WaterGEMS
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Connection #1_PHD



FlexTable: Junction Table
Fire Flow

(Available)
(L/s)

Pressure
(psi)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

Label

(N/A)71150.530.00100.76J-100

(N/A)70150.530.19101.19J-105

(N/A)70150.530.22101.19J-106

(N/A)69150.530.00101.70J-110

132.2268150.530.24102.60J-115

128.4567150.530.48103.00J-120

125.4767150.530.17103.40J-125

123.4066150.530.00103.90J-130

122.3266150.530.20104.20J-135

124.7967150.530.00103.50J-140

127.2168150.530.20102.60J-145

128.9668150.530.00102.60J-150

130.6868150.530.17102.50J-155

132.2168150.530.00102.60J-160

(N/A)69150.530.00101.70J-165

(N/A)70150.530.00101.19J-170

(N/A)70150.530.00101.19J-175

(N/A)67150.520.24103.50J-180

(N/A)70150.530.00101.19J-185
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WaterGEMS
[10.03.04.05]Bentley Systems, Inc.  Haestad Methods Solution CenterWaterGEMS Model_1158 Old Second Line_2023-06-06_1.wtg

Connection #1_MDD+FIRE



FlexTable: Junction Table
Pressure

(psi)
Hydraulic Grade

(m)
Demand

(L/s)
Elevation

(m)
Label

71150.960.00100.76J-100

71150.960.08101.19J-105

71150.960.09101.19J-106

70150.960.00101.70J-110

69150.960.10102.60J-115

68150.960.19103.00J-120

68150.960.07103.40J-125

67150.960.00103.90J-130

66150.960.08104.20J-135

67150.960.00103.50J-140

69150.960.08102.60J-145

69150.960.00102.60J-150

69150.960.07102.50J-155

69150.960.00102.60J-160

70150.960.00101.70J-165

71150.960.00101.19J-170

71150.960.00101.19J-175

67150.960.10103.50J-180

71150.960.00101.19J-185
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755-1666

6/8/2023

WaterGEMS
[10.03.04.05]Bentley Systems, Inc.  Haestad Methods Solution CenterWaterGEMS Model_1158 Old Second Line_2023-06-06_1.wtg

Connection #2_ADD



FlexTable: Junction Table
Pressure

(psi)
Hydraulic Grade

(m)
Demand

(L/s)
Elevation

(m)
Label

56140.180.00100.76J-100

55140.180.42101.19J-105

55140.170.48101.19J-106

55140.170.00101.70J-110

53140.170.52102.60J-115

53140.171.05103.00J-120

52140.170.37103.40J-125

51140.170.00103.90J-130

51140.170.45104.20J-135

52140.170.00103.50J-140

53140.170.45102.60J-145

53140.170.00102.60J-150

53140.170.37102.50J-155

53140.170.00102.60J-160

55140.170.00101.70J-165

55140.180.00101.19J-170

55140.180.00101.19J-175

52139.820.52103.50J-180

55140.180.00101.19J-185
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FlexTable: Junction Table
Fire Flow

(Available)
(L/s)

Pressure
(psi)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

Label

(N/A)70150.420.00100.76J-100

(N/A)70150.410.19101.19J-105

(N/A)70150.410.22101.19J-106

(N/A)69150.410.00101.70J-110

133.1568150.410.24102.60J-115

129.3867150.410.48103.00J-120

126.3567150.410.17103.40J-125

124.2966150.410.00103.90J-130

123.2266150.410.20104.20J-135

125.7067150.410.00103.50J-140

128.1468150.410.20102.60J-145

129.8968150.410.00102.60J-150

131.6268150.410.17102.50J-155

133.1368150.410.00102.60J-160

(N/A)69150.410.00101.70J-165

(N/A)70150.420.00101.19J-170

(N/A)70150.420.00101.19J-175

(N/A)67150.410.24103.50J-180

(N/A)70150.420.00101.19J-185
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WaterGEMS
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Appendix D – Sanitary Design Sheet 

Table D1: Sanitary Design Sheet 

 
  



TABLE D1

SANITARY SEWER CALCULATION SHEET

Area Number Singles Semis Towns

Batch or 

1-Bed 

Apt.

2-Bed 

Apt.

3-Bed 

Apt. INDIV ACCU

INDIV ACCU INDIV ACCU INDIV ACCU

Antelope Priv SANMH105 SANMH101 1 0.2320 22 22 46.2 46.2 3.66 0.55 0.2320 0.232 0.08 0.62 200 201.2 0.98 59.04 32.99 0.02 1.03

Antelope Priv SANMH100 SANMH101 2 0.0940 8 8 16.8 16.8 3.71 0.20 0.0940 0.094 0.03 0.23 200 201.2 1.86 24.10 45.45 0.01 1.42

Antelope Priv SANMH101 SANMH102 3 0.3970 42 42 88.2 151.2 3.55 1.74 0.3970 0.7230 0.24 1.98 200 201.2 2.43 70.34 51.95 0.04 1.62

Antelope Priv SANMH106 SANMH102 4 0.4070 22 22 46.2 46.2 3.66 0.55 0.4070 0.407 0.13 0.68 200 201.2 0.65 59.13 26.87 0.03 0.84

Antelope Priv SANMH102 SANMH103 5 0.0980 6 6 12.6 210 3.51 2.39 0.0980 1.228 0.41 2.79 200 201.2 0.40 23.67 21.08 0.13 0.66

Antelope Priv SANMH103 SANMH108 210 3.51 2.39 1.228 0.41 2.79 200 201.2 0.40 22.61 21.08 0.13 0.66

SANMH108 SANMH109 210 3.51 2.39 1.228 0.41 2.79 200 201.2 1.83 40.46 45.08 0.06 1.40

SANMH109 EXMH 210 3.51 2.39 1.228 0.41 2.79 200 201.2 0.40 11.20 21.08 0.13 0.66

1.228 100 100 210.0 1.2280 310.55

Residential Avg. Daily Flow, q (L/p/day) = 280 Commercial Peak Factor = 1.5 (when area >20%) Peak Population Flow, (L/sec) = P*q*M/86.4 Unit Type Persons/Unit

Commercial Avg. Daily Flow (L/gross ha/day) = 28,000 1.0 (when area <20%) Peak Extraneous Flow, (L/sec) = I*Ac  Singles 3.4

or L/gross ha/sec = 0.324 Residential Peaking Factor, M = 1 + (14/(4+P^0.5)) * K Semi-Detached 2.7

Institutianal Avg.  Daily Flow (L/day/ha) = 28,000 Institutional Peak Factor = 1.5 (when area >20%) Ac = Cumulative Area (hectares) Townhomes 2.7

or L/gross ha/day = 0.324 1.0 (when area <20%) P = Population (thousands) Batchelor or

Light Industrial Flow (L/gross ha/day) = 35,000 1-bed Apt. Unit 1.4

or L/gross ha/sec = 0.40509 Residential Correction Factor, K = 0.80 Sewer Capacity, Qcap (L/sec)  = 1/N   S
1/2

 R 
2/3

 Ac 2-bed Apt. Unit 2.1

Light Industrial Flow (L/gross ha/day) = 55,000 Manning N = 0.013 (Manning's Equation) 3-bed Apt. Unit 3.1

or L/gross ha/sec = 0.637 Peak extraneous flow, I  (L/s/ha)  = 0.33 (Total I/I) 4-bed Apt. Unit 3.8

Street
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Appendix E – Stormwater Design Sheets 

Table E1: 2-year Storm Sewer Calculation Sheet 

Table E2: 100-year HGL Storm Sewer Calculation Sheet 

Table E3: Average Runoff Coefficients (Pre-Development) 

Table E4: Pre-Development Runoff Calculations 

Table E5: Allowable Runoff Calculations 

Table E6: Average Runoff Coefficients (Post-Development) 

Table E7: Summary of Post Development Runoff (Uncontrolled and Controlled) 

Table E9: Storage Volumes for 2-year, 5-Year and 100-Year Storms (MRM) 

 

 

  



TABLE E3 - AVERAGE RUNOFF COEFFICIENTS (Pre Development)

Runoff Coeffients Cgravel = 0.80 CROOF = 0.90 CGRASS = 0.20 CConc = 0.90

Area No.

Gravel 

Areas          

(m
2
)

A * CGRAV

Roof 

Areas (m
2
)

A * CROOF

Grassed 

Areas (m
2
)

A * CGRASS Conc (m
2
) A * CCONC Sum AC

Total Area 

(m
2
)

CAVG

Entire Site          

(for info only)
325.4 260.3 214.9 193.4 11432 2286.4 37.7 33.93 2774.1 12010.0 0.23

PRE-1 25.4 20.3 1015 202.9 223.2 1040.0 0.21

PRE-2 300 240.0 214.9 193.4 10417 2083.5 37.7 33.93 2550.8 10970.0 0.23

Totals 325.4 260.3 214.9 193.4 11,432.0 2,286.4 37.7 33.9 2,774.1 12,010.0 0.23

2,774

12,010

TABLE E4 - PRE-DEVELOPMENT RUNOFF CALCULATIONS

Entire Site          

(for info only)
1.2010 20 52.03 0.23 40.1 70.25 0.23 54.2 119.95 0.23 92.5

PRE-1 0.1040 20 52.03 0.21 3.2 70.25 0.21 4.4 119.95 0.21 7.4

PRE-2 1.0970 20 52.03 0.23 36.9 70.25 0.23 49.8 119.95 0.23 85.1

Totals 1.2010 40.1 54.2 92.5

TABLE E5 - ALLOWABLE RUNOFF CALCULATIONS

Total Site 1.2010 20 70.29 0.50 117.3 100.0

Totals 1.2010 117.3 100.0

Notes

Allowable Capture Rate is based on 5-year storm at Tc=20 minutes.  

QICD is the Controlled Release Rate as per Morgan's Grant, Phase 12D SWM Report

5-yr Storm Intensity, I = 998.071/(Tc+6.035)
0.814

  (City of Ottawa)

Notes

Q5PRE 

(L/sec)

Cavg for 100-year is increased by 25%

5-yr Storm Intensity, I = 998.071/(Tc+6.035)
0.814

  (City of Ottawa)

Area (ha)

Area Description

QICD 

(L/sec)Area (ha)

Time of 

Conc, Tc 

(min)

Storm = 5 yr

I5 (mm/hr) Cavg

QALLOW 

(L/sec)

Q5PRE 

(L/sec)
Cavg Cavg

100-yr Storm Intensity, I = 1735.688/(Tc+6.014)
0.820 

(City of Ottawa)

2-yr Storm Intensity, I = 732.951/(Tc+6.199)
0.810

  (City of Ottawa)

CAVG = = 0.23

Area Description Q100PRE 

(L/sec)

Site % IMP =

Storm = 5 yr Storm = 100 yrStorm = 2 yrTime of 

Conc, Tc 

(min)
I2 (mm/hr)

4.8% Average Runoff Coeff  =

I100 

(mm/hr)
Cavg I5 (mm/hr)



TABLE E6 - AVERAGE RUNOFF COEFFICIENTS (Post Development)

Runoff Coeffients CASPH/CONC = 0.90 CROOF = 0.90 CGRASS = 0.20

Area No.

Asphalt / 

Conc Areas          

(m
2
) A * CASPH

Roof 

Areas (m
2
) A * CROOF

Grassed 

Areas (m
2
) A * CGRASS Sum AC

1
Total 

Area (m
2
) 2

CAVG

Entire Site 3389 3050.1 4128.0 3715.2 4490.0 898.0 7663.3 12007 0.64

U1 70 63.0 310 62.0 125.0 380 0.33

U2 88 78.8 1596 319.2 398.0 1684 0.24

A1 2452 2207.1 140 28.0 2235.1 2592 0.86

A2 3248 2923.4 437 87.4 3010.8 3685 0.82

A3 1841 1656.9 563 112.6 1769.5 2404 0.74

A4 320 288.0 942 188.4 476.4 1262 0.38

Total 7,861.5 7,075.4 157.6 141.8 3,988.0 797.6 8,014.8 12007 0.67

8,015

12,007

For Info 

CAVG =

1) Areas taken from PCSWMM, CAD

2) Cavg From PCSWMM (Area Weighting)

67%Site % IMP =

Notes

= 0.67Average Runoff Coeff  =

Comments

Uncontrolled

Uncontrolled



TABLE E7 - SUMMARY OF POST DEVELOPMENT RUNOFF (Uncontrolled and Controlled)

U1 0.0380 10 0.33 76.81 2.7 2.7 0.33 104.19 3.6 3.6 0.41 178.56 7.8 7.8 Overland to Second Line

U2 0.1684 10 0.24 76.81 8.5 8.5 0.24 104.19 11.5 11.5 0.30 178.56 24.7 24.7 Overland to Hydro Corridor

A1 0.2592 10 0.86 76.81 47.7 0.86 104.19 64.7 1.00 178.56 128.7

A2 0.3685 10 0.82 76.81 64.3 0.82 104.19 87.2 1.00 178.56 182.9

A3 0.2404 10 0.74 76.81 37.8 0.74 104.19 51.3 0.92 178.56 109.8

A4 0.1262 10 0.38 76.81 10.2 0.38 104.19 13.8 0.47 178.56 29.6

Foundations 3.15

Totals 1.2007 171.1 39.5 232.2 53.6 483.4 115.6

100yr Peak  to Goward Storm = 80.0

100yr  Peak to Second Line = 7.8

100yr Peak to Hydro Corridor = 24.7

Time of Concentration (min), Tc = 10 mins

For Flows under column Qcap which are shown in brackets (0.0), denotes flows that are uncontrolled

38.528.4 80.0
Controlled Outlet from U/G 

Storage Tanks via ICD

QCAP (L/sec)

Storm = 5 yr

Q 

(L/sec)

5-yr Storm Intensity, I = 998.071/(Tc+6.035)
0.814

  (City of Ottawa)

Q 

(L/sec)

QCAP 

(L/sec)

Notes

I100 

(mm/hr)

QCAP           

(L/sec)I2 (mm/hr)

Time of 

Conc, Tc 

(min) CAVG        I5 (mm/hr) Comments

100-yr Storm Intensity, I = 1735.688/(Tc+6.014)
0.820 

(City of Ottawa)

CAVG        Area (ha)

Storm = 2 yr

CAVG        

Storm = 100 yr

2-yr Storm Intensity, I = 732.951/(Tc+6.199)
0.810

  (City of Ottawa)

Q 

(L/sec)Area No



Storage Volumes for 2-year, 5-Year and 100-Year Storms (MRM)

A1 - A4

0.75 (2-yr)

0.75 (5-yr)

0.94 (100-yr, Max 1.0) Actual Release Rate (L/sec) = 80.0

10.00 (mins) Percentage of Actual Rate (City of Ottawa requirement) = 50% (Set to 50% when U/G storage used)

Drainage Area = 0.9944 (hectares) Release Rate Used for Estimation of 100-year Storage (L/sec) = 40.0 Intensity Incr (%) = 20%   Use 20% for

  Climate Change

Release Rate = 28.4 (L/sec) Release Rate = 38.5 (L/sec) Release Rate = 40.0 (L/sec) Release Rate = 40.0 (L/sec)

Return Period = 2 (years) Return Period = 5 (years) Return Period = 100 (years) Return Period = 100+20% (years)

IDF Parameters, A = 733.0 , B = 0.810 IDF Parameters, A = 998.1 , B = 0.814 IDF Parameters, A = 1735.7 , B = 0.820 IDF Parameters, A = 1735.7 , B = 0.820

          ( I = A/(Tc+C)   , C = 6.199           ( I = A/(Tc+C)   , C = 6.053           ( I = A/(Tc+C)   , C = 6.014           ( I = A/(Tc+C)   , C = 6.014

Rainfall 

Intensity, I 

(mm/hr)

Peak Flow 

(L/sec)

Release 

Rate 

(L/sec)

Storage 

Rate 

(L/sec)

Storage 

(m
3
)

Rainfall 

Intensity, I 

(mm/hr)

Peak 

Flow 

(L/sec)

Release 

Rate 

(L/sec)

Storage 

Rate 

(L/sec)

Storage 

(m
3
)

Rainfall 

Intensity, I 

(mm/hr)

Peak 

Flow 

(L/sec)

Release 

Rate 

(L/sec)

Storage 

Rate 

(L/sec)

Storage 

(m
3
)

Rainfall 

Intensity, I 

(mm/hr)

Peak 

Flow 

(L/sec)

Release 

Rate 

(L/sec)

Storage 

Rate 

(L/sec)

Storage 

(m
3
)

0 167.2 348.3 28.4 319.9 0.0 230.5 480.0 38.5 441.5 0.0 398.6 1037.8 40.0 997.8 0.0 478.3 1245.3 40.0 1205.3 0.0

10 76.8 160.0 28.4 131.6 79.0 104.2 217.0 38.5 178.5 107.1 178.6 464.9 40.0 424.9 254.9 214.3 557.8 40.0 517.8 310.7

20 52.0 108.4 28.4 80.0 96.0 70.3 146.3 38.5 107.8 129.4 120.0 312.3 40.0 272.3 326.7 143.9 374.7 40.0 334.7 401.7

30 40.0 83.4 28.4 55.0 99.0 53.9 112.3 38.5 73.8 132.9 91.9 239.2 40.0 199.2 358.5 110.2 287.0 40.0 247.0 444.6

40 32.9 68.4 28.4 40.1 96.2 44.2 92.0 38.5 53.5 128.5 75.1 195.6 40.0 155.6 373.5 90.2 234.8 40.0 194.8 467.4

50 28.0 58.4 28.4 30.0 90.1 37.7 78.4 38.5 39.9 119.8 64.0 166.5 40.0 126.5 379.5 76.7 199.8 40.0 159.8 479.4

60 24.6 51.1 28.4 22.8 82.0 32.9 68.6 38.5 30.1 108.4 55.9 145.5 40.0 105.5 379.9 67.1 174.6 40.0 134.6 484.6

70 21.9 45.6 28.4 17.3 72.5 29.4 61.2 38.5 22.7 95.2 49.8 129.6 40.0 89.6 376.4 59.7 155.5 40.0 115.5 485.3

80 19.8 41.3 28.4 12.9 62.0 26.6 55.3 38.5 16.8 80.8 45.0 117.1 40.0 77.1 370.2 54.0 140.6 40.0 100.6 482.7

90 18.1 37.8 28.4 9.4 50.8 24.3 50.6 38.5 12.1 65.3 41.1 107.0 40.0 67.0 361.9 49.3 128.4 40.0 88.4 477.5

100 16.7 34.9 28.4 6.5 39.0 22.4 46.7 38.5 8.2 49.0 37.9 98.7 40.0 58.7 352.1 45.5 118.4 40.0 78.4 470.5

110 15.6 32.4 28.4 4.0 26.7 20.8 43.4 38.5 4.9 32.2 35.2 91.6 40.0 51.6 340.9 42.2 110.0 40.0 70.0 461.8

120 14.6 30.3 28.4 2.0 14.1 19.5 40.5 38.5 2.0 14.8 32.9 85.6 40.0 45.6 328.6 39.5 102.8 40.0 62.8 451.9

130 13.7 28.5 28.4 0.1 1.1 18.3 38.1 38.5 -0.4 -3.1 30.9 80.4 40.0 40.4 315.4 37.1 96.5 40.0 56.5 440.9

140 12.9 26.9 28.4 -1.5 -12.2 17.3 36.0 38.5 -2.5 -21.3 29.2 75.9 40.0 35.9 301.5 35.0 91.1 40.0 51.1 429.0

150 12.3 25.5 28.4 -2.9 -25.7 16.4 34.1 38.5 -4.4 -39.8 27.6 71.9 40.0 31.9 286.9 33.1 86.3 40.0 46.3 416.3

160 11.7 24.3 28.4 -4.1 -39.5 15.6 32.4 38.5 -6.1 -58.5 26.2 68.3 40.0 28.3 271.8 31.5 82.0 40.0 42.0 402.9

170 11.1 23.1 28.4 -5.2 -53.4 14.8 30.9 38.5 -7.6 -77.6 25.0 65.1 40.0 25.1 256.1 30.0 78.1 40.0 38.1 389.0

180 10.6 22.1 28.4 -6.2 -67.4 14.2 29.5 38.5 -9.0 -96.8 23.9 62.2 40.0 22.2 240.1 28.7 74.7 40.0 34.7 374.5

190 10.2 21.2 28.4 -7.2 -81.7 13.6 28.3 38.5 -10.2 -116.2 22.9 59.6 40.0 19.6 223.6 27.5 71.5 40.0 31.5 359.5

200 9.8 20.4 28.4 -8.0 -96.0 13.0 27.2 38.5 -11.3 -135.8 22.0 57.2 40.0 17.2 206.7 26.4 68.7 40.0 28.7 344.1

Max = 99.0 132.9 379.9 485.3

Notes City of Ottawa IDF Data (from SDG002)
1 ) Peak flow is equal to the product of 2.78 x C x I x A  

2) Rainfall Intensity, I = A/(Tc+C)
B 

3) Release Rate = Min (Release Rate, Peak Flow)

4 ) Storage Rate = Peak Flow - Release Rate

5) Storage = Duration  x Storage Rate

6) Maximium Storage = Max Storage Over Duration

7) Parameters a,b,c are for City of Ottawa

Duration 

(mins)

TABLE E9

      Area No: 

      CAVG =

      CAVG =

      CAVG =

Time Interval =



TABLE E2: 100-YEAR HGL STORM SEWER CALCULATION SHEET

Return Period Storm = 100-year (2-year, 5-year, 100-year)

Default Inlet Time= 10 (minutes) 

Manning Coefficient = 0.013 (dimensionless)

CBMH04 CBMH05 A1 0.2592 0.2592 1.00 0.721 0.7207 10.00 178.56 128.68 100-year 128.7 447.9 450 CONC 0.52 57.87 203.01 1.29 1.19 0.81 0.63 0.92

CBMH05 CBMH07 A2 0.3685 0.6278 1.00 1.024 1.7451 10.81 171.47 175.67 100-year 299.2 610.0 600 CONC 0.52 30.91 462.72 1.57 1.44 0.36 0.65 0.92

CBMH08 CBMH07 A3 0.2404 0.2404 0.92 0.615 0.6149 10.00 178.56 109.80 100-year 109.8 447.9 450 CONC 2.01 12.94 399.13 2.54 1.78 0.12 0.28 0.70

CBMH07 U/G TANK 2.3600 11.17 168.54 100-year 397.8 610.0 600 CONC 1.57 5.37 804.02 2.72 1.92 0.05 0.49 0.71

CB U/G TANK A4 0.1262 0.1262 0.47 0.166 0.1655 10.00 178.56 29.56 100-year 29.6 251.5 250 PVC 2.00 3.00 85.42 1.71 1.20 0.04 0.35 0.70

TOTALS = 0.9944 2.526

Definitions:

Q = 2.78*AIR, where a b c 

  Q = Peak Flow in Litres per second (L/s) 2-year 732.951 6.199 0.810

  A = Watershed Area (hectares) 5-year 998.071 6.053 0.814

  I = Rainfall Intensity (mm/h) 100-year 1735.688 6.014 0.820

  R = Runoff Coefficients (dimensionless) Sheet No:

Ottawa Rainfall Intensity Values from Sewer Design Guidelines, SDG002
A.Salem, P.Eng. THEBERGE HOMES

Checked: Location:

B. Thomas, P.Eng. 1158 OLD SECOND LINE ROAD

Dwg Reference: File Ref:

Drawing C09
245003 Storm Design Sheets, 2023-06-

06_100yr.xlsx
1 of 1
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Tc (mins) I (mm/h)
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TABLE E1: 2-YEAR STORM SEWER CALCULATION SHEET

Return Period Storm =

Default Inlet Time= 

Manning Coefficient =

STMH 205 STMMH 201 2 2 0.90 0.90 251.5 250 PVC 1.02 62.35 61.00

STMH 200 STMMH 201 1 3 1.35 1.35 251.5 250 PVC 1.86 24.10 82.37

STMH 201 STMMH 202 2 5 2.25 2.25 251.5 250 PVC 2.20 73.34 89.58

STMH 211 STMMH 206 1 1 0.45 0.45 251.5 250 PVC 1.47 22.29 73.23

Underground SWM Chambers STMMH 206 80.0 299.4 300 PVC 1.48 13.15 116.97

STMMH 206 STMMH 202 1 2 0.90 80.90 366.4 375 PVC 0.75 20.67 142.75

STMMH 202 STMMH 203 7 3.15 83.15 447.9 450 CONC 0.40 20.67 178.05

STMMH 203 STMMH 208 7 3.15 83.15 447.9 450 CONC 0.40 20.93 178.05

STMMH 208 STMMH 209 8.50 91.65 447.9 450 CONC 1.67 40.65 363.81

STMMH 209 STMMH 210 91.65 447.9 450 CONC 0.40 12.28 178.05

TOTALS =

Definitions:

Q = 2.78*AIR, where

  Q = Peak Flow in Litres per second (L/s)

  A = Watershed Area (hectares)

  I = Rainfall Intensity (mm/h) 

  R = Runoff Coefficients (dimensionless)

Z. Pan, P.Eng. THEBERGE HOMES

Checked: Location:

B. Thomas, P.Eng.
1158 OLD SECOND LINE 

ROAD

Dwg Reference: File Ref:

Drawing C09
245003 Storm Design 

Sheets Jun 10, 2023.xlsx
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Appendix F  

NOT INCLUDED 
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Appendix G – Correspondence 

Correspondence from City of Ottawa – Hydraulic Boundary Conditions 

  



Boundary Conditions 1158 Second Line Road   
 

Information Provided 
Date provided: 05 April 2018 

Provided Information:   

   

  Demand 

Scenario L/min  L/s 

Average Daily Demand 30.6 0.5 

Maximum Daily Demand 178.2 3.0 

Peak Hour 269.4 4.5 

Fire Flow Demand 8000 133 

Fire Flow Demand 9000 150 

Fire Flow Demand 11000 183 

   

# of connections 2  

Location 

 



Results  
Connection 1 - Goward Dr.  

   

Demand Scenario 
Head 
(m) Pressure1 (psi) 

Maximum HGL 150.9 71.4 

Peak Hour 140.2 56.2 

Max Day plus Fire (8,000 l/min) 123.8 32.9 

Max Day plus Fire (9,000 l/min) 119.5 26.7 

Max Day plus Fire (10,000 l/min) 118.3 25.1 

1 Ground Elevation = 100.76 m    

 

Connection 2 - Whernside Terr 

   

Demand Scenario 
Head 
(m) Pressure1 (psi) 

Maximum HGL 150.9 70.6 

Peak Hour 142.0 55.5 

Max Day plus Fire (8,000 l/min) 124.9 33.7 

Max Day plus Fire (9,000 l/min) 120.8 27.9 

Max Day plus Fire (10,000 l/min) 119.9 26.5 

1 Ground Elevation = 101.19 m    

Consideration 
1. Maximum fire flow city will accommodate for about 1158 Second Line Road property is 10,000 

L/min.  

 

Disclaimer 
The boundary condition information is based on current operation of the city water distribution system. 

The computer model simulation is based on the best information available at the time. The operation of 

the water distribution system can change on a regular basis, resulting in a variation in boundary 

conditions. The physical properties of watermains deteriorate over time, as such must be assumed in the 

absence of actual field test data. The variation in physical watermain properties can therefore alter the 

results of the computer model simulation. Fire Flow analysis is a reflection of available flow in the 

watermain; there may be additional restrictions that occur between the watermain and the hydrant that 

the model cannot take into account. 
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Appendix H – Manufacturer Information  

Tempest Inlet Control Device 

  



Volume III:
TEMPEST

TM

INLET CONTROL
DEVICES

Municipal Technical
Manual Series

LMF (Low to Medium Flow) ICD

HF (High Flow) ICD

MHF (Medium to High Flow) ICD

S E C O N D  E D I T I O N



NOTE: Do not use or test the products in this manual with compressed air or other gases including air-over-water-boosters

TEM
PEST

H
F &

 M
H

F ICD

Flow Q (Lps)

H
ea

d 
(m

)

0
0.0

1.0

2.0

3.0

4.0

5.0

6.0

20 40 60 80 100 120 140 160

A
B
C
D
E

Chart 3: HF & MHF Preset Flow Curves
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Appendix I – Background Information 

• Master Design Sheet (Hydraulic Grade Line Analysis). From Stormwater Management 
Report, Morgan Grant, Phase 12D (Report R-1591.A).  1 page. 

• 5-year Storm Design Sheet. From Stormwater Management Report, Morgan Grant, Phase 
12D (Report R-1591.A).  2 pages. 

• Stormwater Storage / Overland Balance Table. From Stormwater Management Report, 
Morgan Grant, Phase 12D (Report R-1591.B).  1 page. 

• Storm Drainage Plan, Morgan’s Grant Phase 12D.  From Stormwater Management Report, 
Morgan Grant, Phase 12D (Report R-1591.B).   1 page. 

• Storm Drainage Plan, Morgan’s Grant Phase 12D.   1 page. 

• Sanitary Drainage Plan, Morgan’s Grant Phase 12D.   1 page. 

• Morgan’s Grant Master Sanitary Flows. From Master Servicing Study for the Morgan’s Grant 
Subdivision (Report R-2168). 3 pages. 

• Master Drainage Plan (Sanitary). From Master Servicing Study for the Morgan’s Grant 
Subdivision (Report R-2168).   1 page. 

• Pages 3, 4, 5 from Master Servicing Study for the Morgan’s Grant Subdivision (Report R-
2168).     3 pages. 

• ECA for Storm and Sanitary Sewers No: 1005-6J6K7W-14  

• ECA for SWM Facility.  No: 9327-54JRK4-14 

• Morgan’s Grant Phase 12D, Goward Drive – Plan & Profile, Drawing # 17732-15.   1 page. 

 

 

  



Connection at MH 907 
U/S HGL = 98.225.   D/S HGL = 98.197
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Peak Sewage Flow from Phase 12
= 36.70-0.50-0.96 = 35.24 L/sec



Total from
Morgan's Grant
Phase 12



Minto Developments Inc. Master Servicing Study for the 
Morgan's Grant Subdivision 

2.0 SANITARY SEWAGE 

2.1 Existing Sanitary Systems 

Sanitary sewage generated from the Morgan's Grant Subdivision is conveyed to the 

following two sanitary sewer outlets: 

1 )  a 375 mm dia. sanitary sewer flowing easterly across March Road approximately 

200 m north of Morgan's Grant Way, which eventually outlets into the East March 

Trunk Sewer: and 

2) a 600 mm dia. sanitary sewer crossing Terry Fox Drive approximately 200 m west of 

March Road, which outlets to the Hines Road sanitary sewer. 

The 375 mm dia. sewer collects sanitary sewage from approximately 65 ha, of which 

Morgan's Grant accounts for approximately 29 ha. This outlet collects sewage for most of 

Morgan's Grant Phase 4, the commercial area located north of Morgan's Grant Phase 4, and 

approximately 36 ha of land located north of Morgan's Grant Phase 6 .  (i.e. KNUEA) 

The 600 mm dia. sewer collects sanitary sewage for approximately 125 ha. This outlet 

collects sewage from all areas included in Morgan's Grant Phases 1 , 2  and 3, the westerly 

portion of Morgan's Grant Phase 4, all areas included in Morgan's Grant Phases 5 , 6 , 7 , 8  

and 9 and some of the lands west ofthe hydro easement adjacent to Klondike Road. This 

600 mm dia. Sanitary sewer will also collect sewage from the remainder of the Morgan's 

Grant lands, west of the hydro easement, via a future sanitary sewer down Teny Fox Drive. 

JLR 16087-01 J.L. Richards & Associates Limited 
Febmary, 2001 -3- 



Minto Developments Inc. Master Servicing Study for the 
Morgan's Grant Subdivision 

2.2 Sanitary Flows 

The design of local sanitary sewers is summarized in the following table (peaking factors 

for each are shown in parentheses): 

The Harmon peaking factor was calculated for each pipe reach to determine the sanitary 

peak flows in residential development areas. This peaking factor provides an increased 

peaking factor for smaller urban areas over larger developments. The following formula is 

used to derive the Harmon peaking factor: 

Harmon = 1 +A 
(4 + P'") 

- 

Land Use 

Residential 

Commercial 

Institutional 

Infiltration 

A 1.5 peaking factor was utilized for land uses other than residential areas (i.e. institutional, 

commercial etc.). Sanitary flows estimated with the above information were calculated on 

the conservative assumption that sanitary peak flows occurred simultaneously. 

For purposes of designing flows in local sanitary sewers within the Morgan's Grant Plan of 

Subdivision, the standard of four persons per unit was used. This results in  flows of 

38.78 Lls, 125.05 L/s and 49.51 Lls at Points A, B and C on the enclosed Master Drainage 

Plan (see also enclosed Sanitary Sewer Design Sheet). 

- 
Sanitary Flow Contribution 

JLR 16087-01 J.L. Richards & Associates Limited 
February, 2001 -4- 

Llslha - 

0.28 (1 .O) 

Llcaplday 

350 (Harmon) 

Llhalday 

50,000 (1.5) 

50,000 (1.5) 



Minto Developments Inc. Mastcr Servicing Study for the 
Morgan's Grant Subdivision 

Flows from Point A will be conveyed via a future sanitary sewer down Teny Fox Drive to 

Point B, where flows from Points A and B are combined with the Village of Carp forcemain 

flows which then travel south through the Trillium easement to the upper end of the 

Hines Road sewer. 

At Terry Fox Drive, the flows from the Morgan's Grant Subdivision are based on 

3.05 persons per unit, for consistency with the Region of Ottawa-Carleton Wastewater 

Master Plan which results in a flow of 13 1.52 Lls. The Region has advised that, at this point, 

allowable sanitary flows are as follows: 

Morgan's Grant Subdivision 136 Lls 

Village of Carp Forcemain 

194 Lls (i.e. 600 mm dia. sanitary at 0.1 %has 

a capacity of 194 Lls) 

Sanitary flow from Point C leaving the subdivision, result in projected flows of 49.51 Lls 

(see enclosed Sanitary Sewer Design Sheet). 

The capacity of this sewer crossing under March Road is 96.02 Lls (i.e. 375 mm sanitary at 

0.30%). 

2.3 Summary 

The proposed sanitary sewer servicing scheme has been developed to accommodate all the 

lands within the boundaries of Morgan's Grant Subdivision as well as thc recently acquired 

KNUEA lands and the Sanitary Sewer Design Sheets demonstrate that all sanitary sewer 

flows are within the allocations provided by the City of Ottawa (i.e. City of Kanata, Region 

of Ottawa Carleton) 

JLR 16087-01 J.L. Richards & Associates Limited 
February, 2001 -5- 



Ontario

Ministry
of the
Environment

Ministère
de
l’Environnement

CERTIFICATE OF APPROVAL
MUNICIPAL AND PRIVATE SEWAGE WORKS

NUMBER 4208-6J7J5T
Issue Date: November 17, 2005

Minto Developments Inc.
427 Laurier Avenue West, No. 300
Ottawa, Ontario
K1R 7Y2

Site Location: Morgan's Grant Subdivision Stage 12D
Part of Lots 11 and 12, Concession 3
Ottawa City, Ontario

You have applied in accordance with Section 53 of the Ontario Water Resources Act for approval of:

storm and sanitary sewers to be constructed in the City of Ottawa on Ishpatina Crescent, Goward Drive, and Finlayson
Crescent, all in accordance with the application from Minto Developments Inc., dated May 11th, 2005, including final
plans and specifications prepared by J.L. Richards & Associates Limited

In accordance with Section 100 of the Ontario Water Resources Act, R.S.O. 1990, Chapter 0.40, as amended, you may by
written notice served upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require
a hearing by the Tribunal. Section 101 of the Ontario Water Resources Act, R.S.O. 1990, Chapter 0.40, provides that the
Notice requiring the hearing shall state:

1. The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the works are located;

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
2300 Yonge St., 12th Floor
P.O. Box 2382
Toronto, Ontario
M4P 1E4

AND The Director
Section 53, Ontario Water Resources Act
Ministry of the Environment
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted sewage works are approved under Section 53 of the Ontario Water Resources Act.

CONTENT COPY OF ORIGINAL



DATED AT TORONTO this 17th day of November, 2005
Aziz Ahmed, P.Eng.
Director
Section 53, Ontario Water Resources Act

EC/
c: District Manager, MOE Ottawa
Robert L. Phillips, C.E.T., Program Manager,
Infrastructure Approvals West, City of Ottawa
Lee Jablonski, P.Eng., J.L. Richards & Associates Limited

CONTENT COPY OF ORIGINAL



Ontario

Ministry
of the
Environment

Ministère
de
l’Environnement

CERTIFICATE OF APPROVAL
MUNICIPAL AND PRIVATE SEWAGE WORKS

NUMBER 8692-54QSUG

Minto Developments Inc.
427 Laurier Avenue West, Suite 300
Ottawa, Ontario
K1R 7Y2

Site Location: Morgan's Grant
Part of Lot 11, Concession 3
Ottawa City,

You have applied in accordance with Section 53 of the Ontario Water Resources Act for approval of:

Stormwater management facility to be located in the southern quadrant of the intersection Old Carp Road and March Road
in the City of Ottawa as follows:

a 5.7 metre, 1500 millimetre diameter inlet sewer discharging into the first chamber of a splitter box;
a splitter box divided into two(2) chambers, containing: a weir in the first chamber, directing the runoff to the sediment
forebay; a weir in the second chamber with its crest 0.5 m above the crest elevation in the first chamber, directing run
off to the wet cell via an overflow pipe; a spillway with its invert elevation elevation 0.8 m higher than the crest elevation
in the first chamber, directing runoff to the wet cell;
a sediment forebay with an average depth of 1.3 metres, an average width of 24 metres and a length of 82 metres
discharging treated runoff to the wet cell via a weir with the crest at the same level as the weir crest in the first
chamber;
a wet cell consisting of a permanent pool volume of 10,250 cubic metres and an active storage of 13,000 cubic metres
and an outlet structure containing a weir with crest elevation 3 metres lower than the weir crest in the first chamber of
the splitter box; discharging treated runoff to an existing municipal drain via an approximately 150 metres,1650
millimetre diameter outlet storm sewer running along March Road;

all in accordance with the application from Minto Developments Inc. dated August 14 2001, including design brief, final
plans, specifications and other supporting documents prepared by Cumming Cockburn Limited

For the purpose of this Certificate of Approval and the terms and conditions specified below, the following definitions
apply:

"certificate" means this entire certificate of approval document, issued in accordance with Section 53 of the Ontario
Water Resources Act, and includes any schedules;
"Director" means any Ministry employee appointed by the Minister pursuant to section 5 of the Ontario Water Resources
Act;
"District Manager" means the District Manager of the Ottawa District Office of the Ministry;
"Environmental Appeal Board" means the Environmental Review Tribunal established pursuant to the Environmental
Review Tribunal Act;
"Ministry" means the Ontario Ministry of the Environment;
"Owner" means Minto Developments Inc. and includes its successors and assignees;
"works" means the sewage works described in the Owner's application, this certificate and in the supporting
documentation referred to herein, to the extent approved by this certificate;
" grab sample " means an individual representative sample of sewage collected in acordance with Section 3.1.1 of the
Ministry's publication entitled "Protocol for the Sampling and Analysis of Industrial/Municipal Waste Water", dated
January 1999, and as amended from time to time;

You are hereby notified that this approval is issued to you subject to the terms and conditions outlined below:

CONTENT COPY OF ORIGINAL



TERMS AND CONDITIONS

1. GENERAL CONDITION

(a) Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate and maintain the
works in accordance with the description given in this Certificate, the application for approval of the works and the
submitted supporting documents and plans and specifications as listed in this Certificate.

(b) Where there is a conflict between a provision of any submitted document referred to in this Certificate and the
Conditions of this Certificate, the Conditions in this Certificate shall take precedence, and where there is a conflict
between the listed submitted documents, the document bearing the most recent date shall prevail.

2. EFFLUENT MONITORING AND RECORDING

The Owner shall, establish and carry out , upon commencement of operation of the sewage works, the following
monitoring program:

(a) In a given calendar year, at least five rainfall events shall be selected during the period from the beginning of May to
the end of September of that year and for each event, composite samples shall be constituted from three (3) grab
samples of the storm run off at the inlet to the pond before it discharges to the sediment forebay and four (4) grab
samples of the effluent leaving the pond at the outlet structure at approximately 1,2,4,6 and 8 hours from the start of
each rainfall event and, the composite samples shall be analyzed for the Total Suspended Solids

(b) The sampling and analyses required in subsection (1) shall be performed in accordance with the Ministry's
publication "Protocol for the Sampling and Analysis of Industrial/Municipal Wastewater" January 1999 and as amended;
or as described in the American Public Health Association's publication " Standard Methods for Examination of Water
and Wastewater", 20th Edition, 1998 and as amended;

(c) Pursuant to subsections (1) and (2) the owner shall prepare and submit in writing a monitoring report to the District
Manager by the 31st day of October immediately following the monitoring period and which shall include, as a
minimum, results of the water quality monitoring program, the stage curve for the outlet weir - validated in the course
of the monitoring period - the hyetographs and outlet hydrographs for the storms associated with the said water quality
analyses and, an assessment of the facility's performance;

(d) The monitoring program described in subsections (1), (2) and (3) shall begin when approximately 80 % of the land
mass tributary to the sewage works have been developed. After its inception, the said monitoring program shall last for
a period of no less than
three (3) consecutive years.

3. The Owner shall make all necessary investigations, take all necessary steps and obtain all necessary approvals so as
to ensure that the physical structure, siting and operations of the stormwater works do not constitute a safety or health
hazard to the general public.

4. The Owner shall ensure that sediment and excessive decaying vegetation are removed from the above noted
stormwater management system at such a frequency as to prevent the excessive buildup and potential overflow of
sediment and/or decaying vegetation into the receiving watercourse.

The reasons for the imposition of these terms and conditions are as follows:

1. Condition 1 is imposed to ensure that the works are built and operated in the manner in which they were described
for review and upon which approval was granted. This condition is also included to emphasize the precedence of
Conditions in the Certificate and the practice that the Certificate is based on the most current document, if several
conflicting documents are submitted for review.

CONTENT COPY OF ORIGINAL



2. Condition No. 2 is included to ensure that the information relating to the operation of the sewage works is made
available to Shirley's Brook.

3. Condition 3 is imposed because it is not in the public interest for the Director to approve facilities which, by reason of
potential health and safety hazards do not generally comply with legal standards or approval requirements falling outside
the purview of this Ministry.

4. Condition 4 is included as regular removal of sediment and excessive decaying vegetation from this approved
stormwater management system are required to mitigate the impact of sediment and/or decaying vegetation on the
downstream receiving watercourse. It is also required to ensure that adequate storage is maintained in the stormwater
management facilities at all times as required by the design.

In accordance with Section 100 of the Ontario Water Resources Act, R.S.O. 1990, Chapter 0.40, as amended, you may by
written notice served upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require
a hearing by the Tribunal. Section 101 of the Ontario Water Resources Act, R.S.O. 1990, Chapter 0.40, provides that the
Notice requiring the hearing shall state:

1. The portions of the approval or each term or condition in the approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

3. The name of the appellant;
4. The address of the appellant;
5. The Certificate of Approval number;
6. The date of the Certificate of Approval;
7. The name of the Director;
8. The municipality within which the works are located;

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*
Environmental Review Tribunal
2300 Yonge St., 12th Floor
P.O. Box 2382
Toronto, Ontario
M4P 1E4

AND The Director
Section 53, Ontario Water Resources Act
Ministry of the Environment
2 St. Clair Avenue West, Floor 12A
Toronto, Ontario
M4V 1L5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the
Tribunal at: Tel: (416) 314-4600, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted sewage works are approved under Section 53 of the Ontario Water Resources Act.

DATED AT TORONTO this 21st day of December, 2001
Mohamed Dhalla, P.Eng.
Director
Section 53, Ontario Water Resources Act

SK/
c: District Manager, MOE Ottawa
Peter Spal, Cuming Cockburn Limited
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Appendix J – Drawings 

Site Plan Drawing 

Survey Plan  
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THIS DRAWING IS THE SOLE PROPERTY OF
S.J. LAWRENCE ARCHITECT INCORPORATED

REPRODUCTION IS NOT PERMITTED
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